VIA HAND DELIVERY 
PATENT 
70404.12 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 
Naoki MAKITA 

Serial No.: Currently unknown 

Filing Date: Concurrently herewith 

For: SEMICONDUCTOR DEVICE AND 

METHOD FOR MANUFACTURING THE 

SAME 



U.S. Patent and Trademark Office 
201 1 South Clark Place 

Customer Window, Mail Stop PATENT APPLICATION 
Crystal Plaza Two, Lobby, Room 1 B03 
Arlington, VA 22202 

Dear Sir: 

Enclosed herewith is a certified copy of each of Japanese Patent Application No. 
2002-371422 filed December 24, 2002, from which priority is claimed under 35 U.S.C. 
119 and Rule 55b. Acknowledgement of the priority document is respectfully requested 
to ensure that the subject information appears on the printed patent. 



KEATING & BENNETT LLP 
10400 Eaton Place, Suite 312 
Fairfax, VA 22030 
Telephone: (703) 385-5200 
Facsimile: (703) 385-5080 



TRANSMITTAL OF PRIORITY DOCUMENTS 



Respectfully submitted. 



Date: December 15, 2003 




Joseph R. Keating 
Registration No. 37,368 



Christopher A. Bennett 
Registration No. 46,710 



B H # It Jt 

JAPAN PATENT OFFICE 



^mm t w\-x- ^ z t ^:mm-t ^ o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

D.,*offpp,Lio„: 2 0 0 2¥l2fl24B 

uB M ^ ^^1^ 2002 371422 

Application Number: 

[ST. lO/C] : [JP2002-371422] 



1 \ , • 



Commissioner, 
Japan Patent Office 



2003^10>^20S 






m 







mtiE#^ tbiE# 2003-3086270 



2002-371422 



[p 



02J04526 

¥^14^12^ 24 B 

HOIL 29/786 
HOIL 21/336 
HOIL 21/268 

±mm±WLm^inmmMmm 221=22-^ 

000005049 

100101683 

^ffl MP] 

082969 

21,000R 

mmm 1 
1 

fit* 1 

0208454 



tfiliE# 2003-3086270 



#M 2002-371422 



mu^mi^m<^mmM^]^^j:&mi^Lxio^ . mur- hmm<^mm<^mm-p^ 

X. 

mu^mi^mirm^^j:&u^mLxisy)^ muy- hmm<r>mm(Dfmii. mi 
(7) tmmmi<^ m^u (D±i,zmifi^tifzm2<D m^u t^mtxisn^ m 
urn 1 Rzfm2 <7)^^^u<o^K^-ti(Dmm<DmmMi^. m%i^mi^m(om$i£hu 

im^ms] rntzv- hmmit. wrier- Y^mm<D±izmi'rhfifzm i o 
^mmt^ mmmi(7)mmm(D±izmnhtifzm2<7ymmmt^^Lx}s^^ m 

i<Dmmm<7ymiim2<Dmmm(D^^x ^ i,jt<. mmmiisxz/m2(Dmmmii 

o 

$m^(7)^hU(^tti^ix(DmmMx ^ii±^^\ m^m2tfzii3{ztm(7)^m 
[it*«6] mur-hmm<Dmm<7)mmnii. 75" i^j.^do" i^j.tx^ 
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^ — V : 



[mim.1 2] mm^mi^mi>z^tfi:hmu^^^i<D^mi. 1 0 0 nmj^:JL 

-h 1 0 0 0 nmJ':l.T-e^^. 1 Otfzlil 1 Cfefc(?)^^#:^go 

[If 1 3 1 mm^^B^i(DmWii. -t n J. -y ^ > i^-yiHJ: .y ^ > ^' ^ 

1 3<7)V^-rtL;^-t;feft<7)4i##^tto 

it^ iSiM-r^mmTtm-A^^t fix \^^:h. ii*:^i7!>-^ 1 4 <D\^^-rMmum.(7)^ 

lin^Ml 6] tulSli4S7C*{±. - y-^^U (N i) . (Fe) . 3/s;i/ h 
(Co) . (Sn) . m (Pb) . ;Px->>A (Ru) . nv-^A (Rh) 
. /N-^ v-^A (P d) . ^ -^A (O s) . V v-^A ( I r) . fi^ (P t 

).^(cu).^(Au) ^^hmi£fitz~m^fziim.mm'7)7tmx$>^^ 
m 1 5 tcfe«<7)4^2g#:^go 

[lf*:^l 7] mrK#S#^(±. ^^<^ < 1 1 1 > b^^MtS^^KIp] LfviMitT- 
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im^m 1 8 1 Huie < 1 1 1 > ^B^mmi\^L fzmn(D 9 *.<7) 5 o %i^j.±-^^ 

. (110) Mi£[fi]i Ttti (211) MK|S] L/jfM-e^^. it^lt 1 7 tigefc 
[lt?)t:^ 1 9 1 HtffE#^#:©<7)|^B^H ^y<D\^'^-( y^ii 2-10// 

. frie^'- hmS<7)^ ^ftflE^ i <7)S«ll<7).^7&Mg:aJS>f^**Ety^itt3#^LTv> 

[fs«2 3] (a) ^mi^m^mM-r^jimt. 
(d) mt^r-hmn^i^zmmm^mm-t^jimt. 

[it*]i 2 4 ] mt^¥mi^mm¥^Bn^^mi$'mv$>^. tmm 2 3 tusmo 
[iff*^2 5] mmxm (a) fi. ^^mitiiiim-r^mm7tm:^''>^j:< ti, 
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^-v: 4/ 



[tt*:^ 2 6 1 HufBX*! ( d ) (i. 

(d— 1) h^^tM±tc^l0^mM^it«^-ti:^I@i:. 

(d— 2) mumi<Dmmm±izm2(Dmmm^mm^^^xmt 

^^tr, liJ}c:^2 37i)^'b2 5coi/^-fti7iHi|Sfc<^#2»^^gc7)$^it:^-^„ 
[lf*:^2 7] frlBIfl (e) (i. 

( e - 1 ) m2 (D^mmim i o^jmcom^^^ * w-t^i* x^i>zj~y^y ^-mx 
( e - 3 ) mi (Dmm<7)mmf^i:^-r ^ xo^zj^y^y irmi: ^ ti/zm 2 

mum 2 (DnmommnRxfmum 3 <7)iHij®<7)iist4^75^'-€-tL'e'tL, huI2*Sh^hK 

[l»*:^2 8l BuffiXfl (e) Hisv^T. frfSXS (e-1) . mrfSXS ( 
e-2) Rl/mMlum (e-3) (i. ^ > i5^^er*3tiT^MWi::tf ^*?tL>2> 

[IS^:®2 9] HuKXfl (e) izio\.^x. BufSX^I (e-2) tmriex^l ( 

e-3) t(Dmiz, mt^^y'f-yyi}ux^ixfzm2(Dmm.mt^ m^^y^f-y^^f 
i}\ii:^fitzmi(r>^mmt^-^7s^ tLx^ mt^m^Bn^mw^moy-mznmh 

2 8 \.ztm.<r>^mi¥-mm.<r>mm.-nmo 

[W*:53 0l HulBXe (e) <Dmz. (f) HfrfB<>^- hmM^-7>(> t L 
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3 1 1 Bufsxfi ( f ) ( f - 1 ) Buifi-j^- h mm<^w> 2 <7)#« 

11**:^ 3 2] BUlSXfl (f ) {±. 

( f - 1 a) mt^Y- \'mM<Dm2<DmmMi-^^^ t l. ^ i (omvm^m 

(f-2) fjfS^"- hmilO^ 1 (T^^mm^-^;^^' <!: LT. frfSnMab-S v>{± 

p M ^i^tfTc^ ^ ^ikBi \^ K - e > i^'-r -i) xfi t 

[ff*:^ 3 3 ] HyffiXfl ( f - 1 a ) 'ELlfml'^TM ( f - 2 ) {±|WIBf tcH^r 
frlSXfl ( f - 1 a ) (7)mrfej6:a«^. lufSXfl ( f - 2 ) (DmW^imm. 

iiti. mrfe^io^mmoMJ¥;s.o^^Hug£^2<7)S«M<7)M/¥<7)-^f^ iuie^i 
[if*]S3 4] Buisxfi (f) com, HufEr- hmiicom2 osmsi^-v-;^ 

[lf*«3 5l mieXfl (e) {i> I CPJ^u/^>^r-^m: l9tf^t?tL^, 

If>|t]l 2 3 7^^^ 3 4 <7)v^-rn;^)n;ffifc<7)4^^#:^g(7)S!iii:^-fto 

[lf^S3 6] HulSXS (e) (i. R I Efifeil J: O^T^^tt^, lf*]^2 3 

ummsi] HufBxe (b) {i. Huie^^^Mt^i^— 9-'-7fe^Hs|^i-^x 
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m3 7 i>ztm<D^Fm^^m:<7)mmiimo 

Jl^h (Co) . XX (Sn) . m (Pb) . ;i/7^^'>A (Ru) , Ov-^/. (R 
h) . v'^A (P d) . ^ -^A (O s) . ^ V V^U (I r) . e# ( 
Pt) . (Cu) . # (Au) :i^^^S(i^tL7^c— ai/i{i1ti^ctt<^7E^'^fflv^-2> 

fzmim. 4 0 niEicomT-^tio 

[0 0 0 1] 

#M h ^ > (T h i n Film Transistor! 

TFT) tiJ; 0«^$tL^4^^#^fi;g:(^'^(7)MiS:^vi;?5.O^^4i^^$!ijt^gtcr^ 

10 0 0 2] 

It^*JMf] 

h. IIHt!)[lIi^/^>^l^it h ^fzU^nWf^^m.\x^^- y^)V3 > 

(PC) lPllt<7)^::i^-^ LTTtflt-e^^ < . — i^ma^T^ft^t^jiai L$&i6TV^ 
^Jx.(f. CRT (Cathode-ray Tube) <7)75^t> l9 v 

-r^7t:*:)<7)7n> h-7°nvai^i5^-75^ -\mMK%X^ith I n \zfj:y) ^ 
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[0 0 0 3] 

i5 MB# rel -e* § t tL ^ 1 1 tL (i\ l^ffllffl 4^ <7) a6 <7)|^ ^ If ^» ^ W 1" ^2) 

^ f# ti ^ >Sr ^ W-r ^ *Sh^h ^ ffl V ^ T T F T 
^ ^il-r <h ^ tLT V ^ .2, o 

[0 0 0 41 

[0 0 0 5] 

ra^J ^tzit fju/vj <i:^5;-t^o Vyvfi. h y^r- hM<7)^M h ^ 
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[0 0 0 6] 

-^-^mm^^'xtiin z.hx\ 4^#f«M<7)fi^cofM^i5jr^ h LTv^^ 
x\t^ v~^-%mM\~^i.\)^w^\ifz^ ^mmMM^mvcthz.h\z^^ ^ 

[0 0 0 7] 

mwxm 1 ] 

#^¥8-2 1 3 6 3 7^^:^^ 
1 0 - 9 2 7 4 5 ^<^Wi 

1 0- 1 0 6 9 5 1 -^-^m 

#§S¥ 1 0 - 2 0 0 1 2 0 -^^^ 

[#K^^m5] 

1 1 - 1 8 6 5 5 2 -^<2r^ 
[0 0 0 8] 

[#iH>g7&^'ii?^ L J: 9 -r ^ isa] 

ffii^iJtmi ~5(iv^-ra<j). ^mi^mmm<D^) yz^-^js^i^^^^fzttxD^^^ 
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[0 0 0 9] 
[0 0 1 0] 

^H^B^'tS ct f^#75^'Si6 T § < . -e tL n Jt-^ -c u y V n ct ^ f^W (i f^m \z 

± § ^PdI® ^ {i^ ^ >^ ^ t 'h^t>i)^'ofzo 
[0 0 1 1 1 

•fY- Y M<7)^m h ^ > V >^ 9 ^Vj^m L /c^-g-. 0 . Om%:^^hO. 

mmr\ mio (a) tc^i-i^^vg- i d (^■- h«i±- ki^^ >m-i/t) # 

tt^r^-r'2)TFT7&^'aiaL/io iES^ T F T H;fett'i> |b!1*<7) V g - I d#14^|ll 
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[0012] 

[0 0 13] 
[0 0 14] 

[0 0 15] 
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11/ 



m<Djfmi±. m i <r>j^^utm^m i <Dmmu<7)±iznifhfifzm2<Dm^^t 

[0 0 16] 

^-sfiFs Lv>^jfeff^si^i3v>T. mmy- vmm±. mt^r- hmmm<r>±i,z 
tmhfifzm 1 <7)2»«t, mum i <7)iim«i6o±nf5tt^tL7t:^2 o^n^i: 
^WL-cioi9. n 1 <7)2gmm<7)iiis (r-hft) (iii2o^mM<7)iiii (r-h*) 

[00 1 7] 

[0 0 18] 
[0 0 19] 

mfi^^'^e<7)BuiBa^<7)M§t:^(i. 3 0" m±7 0° JiJLT<7)^Hrt-r'*^Cl 
i:7{>5'^t Lv^o tfz. mU£^U<r>W-i^(r>M^ii. 8 nmm±6 0 nm\^lTX^^ 
Zt^mt L^-o mtl^mi^m<Dmm<D^n}&.^ (Ra) (i. 0iL<ii^ 4n 
mJ':J.±3 0 nmJ^J.TT'^)«2)o 
[0 0 2 0] 
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[0 0 2 1 1 
[0 0 2 21 

HlrlS^##iitC-a-t n^HUfS|gB^Bll<7)#iS(i. l O O nmJil±l 0 0 0 nml^X 
[0 0 2 31 

[0 0 2 41 

[0 0 2 51 

(N i ) . (F e) . h (C o) ^ (S n) , ^ (P b) . 

-•^/A (Ru) . nv-^A (Rh) . (Pd) . ^^-X^-^A (Os) 

. ^ >; v-^A (I r) . (P t) . ^ (Cu) . # (Au) TS^^b^tm^c- 

[0 0 2 61 

Lv^^|tff^SUi3V^r. BUf£4^2»#;S(±. ISb^h<7) < 1 1 1 > b^bwM/^^^ 

u\^Ltz%i^x^\zm^^iix\^^^^^^uM^mwmx^^o huis < 1 1 1 > aim 

S^^'K|6]Lfv:^it<7)d *><7)5 0%m±;*^ (110) mma\ttzii (2 1 1) M 
L /ii^itr-^ ^ ^ ,h ;{»^'«F S L 
[0 0 2 71 
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^-v: 13/ 



[0 0 2 81 
[0 0 2 91 

*?*Lv^o HfrlEr- BfrIfi^■^^w^^i*(7)±:^^3^^gLTib^ 

[0 0 3 01 

^i&^o###:.^s<7)$^di:^>^{i, (a) ^mi^m^mM-r^-xMt. (b) 
fris4^2i#^?r?#i!ii@fb$iJ: -2. cutlet 19, mM^z^hu^^^ h^^Bn^mwm 

(d) m%^Y-vm,m.m.±.\<:-mmM'kmmir^jMt. (e) mffi^mM^/^•^^' 

[0 0 3 11 
[0 0 3 21 

M^r^iUmi:^-^. ^®t::fl^^^-r^^H^HKfiit*^tf^S#)l^#'2>xe-e 
[0 0 3 31 

i)hutL^^mm^m\,^ii^^x. Huiexs (d) (i. (d— d muy-vm. 
m.m±.Ky^\(DmmM^mm^^hTMt. (d— 2) Buifi^K^smmxtc^ 
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^-v: 14/ 



2 (Dmmm^mm^^^xmt^^iso 

[0 0 3 4] 

mmxm (e) (i. (e-i) m2<Dmmm^mi(^mm(7)mmn^^-r^x 

^ ^ZJ^y^y^'mJii-^mKDXmt. (e-2) ^l<7)#mM^^2<7)1|IJ®0 

mmn'^m-t^x^i,zj^y^yvmj:ir^m2(DT.mt^ (e-3) ^kjohto 

[0 0 3 5] 

HuffiX^I (e) lci5\/^T. BuiaXfl (e-1) . HuieX^l (e-2) Rlfmm 

xm (e-3) (i, j^y^yymw:\^izxmmmiizn^j:t>ti^z ti)mt Ly^^o 

[0 0 3 6] 

BUfSX^I (e) tciSV^T. mmum (e-2) tBUiaX^I (e-3) <h<^rat; 
[0 0 3 7] 
[0 0 3 8] 

Huffix® (f) ti. (f-1) muy-ymM<r>m2(r>mmM:'k'^:^^ tL. 

o 

[0 0 3 9] 

Huiaxg (f) (i. (f-1 a) muy- hmm<r>m2(r>mm.m^-^:^^tL 
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izv-\^>i^-t^j:mt^ (f-2) mmy-hm.m<7)mi(7)mmm^'^:^c^ t 

LT. Baffin M*^v>{±pM^#-^i-^/f^Mt?7C^=^i^i^JtC K-li>i^i-^X 
[0 0 4 0] 

HUimi ( f - 1 a ) RVmUUm ( f - 2 ) {±|5lBf tC^^T LT ^ J: < . -e<7) 
mUT.m (f-1 a) Hulfif&jftJt t , Htfl2X@ (f-2) (DMUMm 

1<7)#«M<7)M1¥ <h J: ^) -en-e tLSlHft-r >2> C ^ ;6^-t:- § ^ o 
[0 0 4 1] 

munm (f) <7)m. Huier- h«^<7)S2<7)^mM^"77.i^ t L. smlt 

[0 0 4 2] 

mUi:m (e) I CPJ:- y^>^'fetcj; t)^f>&t)tLT^ iv^o 
#ri5XfI (e) {i> R I E&ICJ: «)fir'&t)tL-C^ iv^o 
[0 0 4 3] 

S Lv^HMff^^J^joU^-r, HulBX^ (b) (i. HulE#^#mtcw-Hf- 
[0 0 4 4] 

HfrfEfeb^TC^^ LT. - y^;!/ (N i ) . m: (Fe) . h (Co) . 

X (Sn) , I& (Pb) , )\.y-^^A (Ru) . nvH7i. (Rh) . ^^°^v•!7A 
(Pd) . (Os) . -f'^v-^A (Ir) . e# (Pt) . ^ (Cu 

) . # (Au) 7&-'?>a(fix/j-«t;t:(±^i5:S<7)7n#^ffl</^^^i:7&i^-e#^o 
[0 0 4 5] 

[0 0 4 6] 
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[0 0 4 7] 

[0 0 4 8] 
[0 0 4 9] 

Ell mmi^z^^^mir^b^mi^m'tm-f-^ h yy'r- hmTFT(Dv- 
:^ • Yi^^ >m^w&.^<ommim-tm^m-^^h^o m \ i-et*. ^^^mi i 

fz') y V 7 4 a W7 5 b :^^^^ir:ho Y~ h^^tfli 7 2 (i. -7 i^^^-f}^^ 

^wm^kwn ^^\zmm^ix^tzib. ^ v 7 4±gi5'i>(5t?i^^t(7)Mi¥-eff^fiK$ 
mi 3<7)fiijM7 7(i«t4LTv^^o hmm<r>mm7 7 tY~ ymM.(r>mM7 

^- hSS7 3 (7)lliJ®<7)Mt4A 7 5 75^Vh^tttL«\ 'e<7)±® tcffM^ n>2)Se 
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[0 0 5 0] 

$ij7:>^^^*^ tL^ T F T-eti. «i<7)^Mt;r±AXfi{i»j$-t^tf ^^tL^ ^ ,h ^ ^) 

Z<7)t^. hmM7 3 {lj3it'2>f--^N°-SiS7 3 t (i. ^ y ^ ^ i^'Xfl 

tmM7 8 tiZ^ttifzU^'kMv^i-^o Lfzi)^-^X^ ^OT■-^^°-t|5 7 3 t <7) 
TIC, t S A ^ ^ >; V 7 4 a (^Jx. {i\ U y vcOjft $ 4 0 n mJ^JL±) tJ^^* 
tL{J\ HI 1<DX.^\,Z^ ^<D±.<DY-YmM<^'7--^'^-U7 3 tOl¥$(±/h^< 

mM L T ^ J: ^ ^t'tS ^ S E MlS^-e^tlS ^ ^ ^ 
[0 0 5 11 

;gx-^N°-f|5 7 3 t OT:^t;^^ >; -y V 7 4 a tCl^fisONSl/f^^tyT^^ffiA ^ tlT 
L^^o '?-<o^m> ^mi^m7 Uc^^v^T, h«m7 3TSI5<7)^^;f;wff^fiS; 
^Iitl3i5V^T. >; y v7 4 a<7)<;^^;^^?NM'^^:^^^'i>o ^-V ^wVfM^itl^IcO— gi5;{>? 

S!'fbL/i^^h7>vy!^i5'<i: LTf^fflL. mi 2 (B) tc^t" i 9 V g - I d 
m^'km-t^o ^fi\zMLX. iE#g|5-e<7)V g- I d#14(i|ll 1 2 (A) -e^>^ 

Ofc*!). -e-O^^h v>'y^^Hi5tt'S I dSztti. EI 12 (B) (^i^ic, 
<Dmmitn^<Dm^XA^^ <ti:ho ttz. ^mi\:LX\^^hfzib^ ZE-g-'^TFTtc 
Jt'^, '^4i-7.^\p\\,Z'^y V\^tzm\^t^j:^x\^^ho ^<^)i/7 hO»{±, '; y>^ 
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^ V g- I dJlfttti. ^tt'b<7)2 0(7)^-r^*;fa-^t?-ti:fjJ: 9 ^j:^W.t^j:^. 
y- hSI±<7)^*=J-|i75vh^v>:e-7fIlt-t:\ 'J y v 7 4 a h ^ >vX^(7) 

<;^/6^'^>ft!jf^L/;^^Si:=&f). [2112 (C) tc^-rj:^tc, ^MWl^^^ 

[0 0 5 2] 

mil. mi 2 tci3V^T4iN^-v;twWMTFT-eiFiHJ^^f^ofc;&^ P^^ 
[0 0 5 3] 

i^iTiz . :^mM izx:h ^mi^mwiR tf^<Dmmiir^<Dmmfm ^ wm-t h o 

[0 0 5 4] 

<7)4i2i#:^a (i . f- ^ ^WfW. V - X flj-tis J: K 1^ ^ > flit ^ ^ tr 
[0 0 5 5] 

<7) ^ |»ih L , ^ 7 Sif^B^ H is tt >S :3 T^^tD ^)-^ m^/|^ ^ ^ |55 <* C 1 7&*'T' # ^ o 
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[0 0 5 61 

m^i:^. -^riz$>:hJ^^u) iizinfhmm<Dmmnii. ^mi^m<om'm(Dm 

[0 0 5 7] 

^i(Da^i:y^Lxio'o. iim<Dm^j:^mmm<Dmmm^^^i-^r- hmm<7)T 
misx xr±m (r> mmm is 1 1 ^ n '^^(n>mm<r>m.mn (i ^ ^m^^m <7)i@ ^ o uu 

[0 0 5 81 
[0 0 5 91 

^- ymM<r>mm(r>m^^\t. 75° J':ji±9 0° j-jLTT-^^^-hwt lv^o 

i/z. ffliJ®<7)Mf4:^^ 9 0° ]>X-rh-tht^ ±S«0^ltMtc J: oT^'- h m^go 



tBiiE#2 003-3086270 



mm 2002-371422 



20/ 



[0 0 6 0] 

^^r:twl/^it-e^i5. T^<0^«M<7).J^:6^':i?^ LTV^^^Jtfi^sgJg 
[0 0 6 1] 

mmm<7:> ^ 7&^^#it l r v ^ ^ rgp ^ l d d iiit 1 1- ^ ^ t t-. — l d d ^ 
Lxn^^t ^^x ^ ^ o 

[0 0 6 2] 
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[0 0 6 31 

3 (B) {ZTf.ir ^^\iZ. ^mwm(^^m.^j:m imU) ti-/&oT^-;^^^>8 3 
8 5 tziott^fl^<7)^|^8 6 ^-;^9-r ^8 3 <h7&s':^-r^Jg8 7 75>^ 4^^# 
[0 0 6 41 

^^««^7!»-'i# <b a. ^ -7 s&f^^ [z i5 ft ^ 3 r4^<7) ij - mM^^ ^ m<'^t 

[0 0 6 51 
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^-v: 22/ 



mjs.ir^j:mt. y~ hm.mm±^z^mm^mm^'t^i:mt. mmm^^-^^- 

^ <^j:^x^izy-hmmi:ifm't^j:mt. y-vmm^-^:^^ tvx. 
t^zx-^xmm^ti^o ^<7)x^ i>zmMir^:ztx\ fr^oidt;. r-vmm 

[0 0 6 6] 

(7)^^i,zii^ mmicmt Lxm\^^^^mjcm<r>^^mi^^(7)m§m:^m±^fi^o 
^(Dfzt6. z(Dx^fj:mmij-}^^m^^fzm^^zit^ ^^Bj&M^^fz^k. mmitm 

(sift^-^^) ^m^mhti^ho ^^m^<^i±. ^(Dumiy-y 
t^^Lx^^^o z.tih<Dmmjtmii. nm^tim-ir^smBizmi-^Tcm (Mx. 
(f';>) pm^n^i-^ 3mB7tm mK.i^yt^'ym) ^^^^^Lx^^^^mmiz 

it) srff^figL. 'tzizmm7tm'tuw)^'^^t^^o^^^^m^^hti^o 
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[0 0 6 7] 

$ n/c J: d ^j:mm-^^^^ t . Iiife#.7c;m{±. ^ > i^'flit-e^^ < . ^ ^ il^^ 

xh^fzib^ vt^mmitm^m^^fzu\i^f^mt^j:'^x\^^fz') ^v^tciott^^MTc 
c^jp ^htjihmtz hn^o 

[0 0 6 8] 

^x^it. ^1 <7)^mi^±iz^2<7)^mim^Jt«^-fr'5»xst. mi<7)mmmt 

m 2 (Dmrnmi: ^ vy^ y ^ > mi (^mmmx ^ ^^2<7)2i« 

- h«®t3:fctt^^l<^*«M^J:tf^2<7)#mM<^ffl!lM<7)M^4^75^ 

#:^<7)^M(7)in,gBtcMM^<t *) i>±^ < ^^ct ^ ic-r^x^t. hmm^-^ 
t Lx. m^¥^si^m<D~miz nm^^^Hi pM'^H^-r h^m.^7tm^ k 
-i^y^^'-r^xmtizx-oxmm^n^o ' 

[0 0 6 9] 
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^-v: 24/ 



[0 0 7 0] 
[0 0 7 1] 

- h«M€:ffM-r'SI^. ynM\zii\,'t^w>\(r>mmMm^xf%2(r>mmm.(ry 

'SxfKi, m2(DmMm^m i <Dmm<7)mmn^^'r ^ i n K^y^y^^mn-t 
^jimt. mi (Tymmm^m 2 <Dmm<Dm$^f^ 'k^-rh^^\zj:.y^y ymut 
^xm mi <Dmm<Dmmfk ^^-t^ x^izj^y^-^ vmn^tifcm 2 o^m 
m^^. ^hizm^mi<zjuy^z^^'jjuj:i^^ mi(7)m'm(Dmmfkx^ ii±^^j:mm 
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^-v: 25/ 



[0 0 7 2] 

mmn t ^ ^ ^ 3 <7)f ijM<7)Mi4:^ ^ w-r ^ j: 9 ^ > ^*t)pxi- ^ xm. t it. 

[0 0 7 3] 

ii^izjLy^yy-hnx-t^xmt. mi(Dmm.mim2<Dmm<Dmmn^m-r^ 

M^^v^tipM-sr^-^-r^^^tfTc*^ v-\^y^^-t^xm^n^j:^ Zti>X^ 

i(DmvM<Di^\,zt^\^x. Y~\£y '!fxm-h^%^\zmw.m\.z'i'f^£t>ii. z<7)t^ 
<D v~\^y'>^xmmiizmi<7)mmmi:mx.x^F^^miz^^^\-<r> (^)>6vm±^^ 

[0 0 7 4] 

i^m<r>—mznm$>^^^iipm^it^iri,:^mm7tmi K-e >i^i-^x@Hi3 
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^-v: 26/ 



^^^^ tcffMi- ^zt ^^x § ^ o 

[0 0 7 5] 
[0 0 7 6] 

^y-^^-r^znLfzmmxit. ^\(Dmmm<r>^<DiMTUxa. -?-<7)LDDfi 

'e"tLO^T-<7) i 6<J ^;t-r >i> T F T 0 :^tt -2. C <!: ^ T' ^ o 
[0 0 7 7] 
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) L. hm^^mf&ir^Xmit^ ICP (Inductively Cou 
pled Plasma: MM^^My'^ X-^) *^v^(iR I E 

t^<DJ^y^y ymm mux- # 

[0 0 7 8] 

^mmmit^^. urn asp ^ ^ isb^b ® fi^t ^^ts^mw-m ^ t# ^ 

fte^BfiSfi. 1 0 0 nm/^^^ib 1 0 0 0 nm-e^)^«r Lv^o ^<7)ct^4-|t 

1 0 0 nmij-h 1 0 0 0 n mT**)^!, ^ .hTO^'^f t Lv^o - -T*v>^ (i, 
[0 0 7 9] 

^m(Dm^Bi\:mim.-r^mmitm-h^'^tfix\^^ho mmTtm'^^^^-^i^m. 
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^-v: 28/ 



N i ) . ife (F e) . h (C o) > (S n) . I& (P b) . ;^t-^'^7 

A (Ru) . nv-^zA (Rh) . /N'^v-^A (Pd) . (Os) . ^ 

Vv-^A (I r) . e& (Pt) .IB (Cu) , ^ (Au) ^-hm^itifz-mt 

fziimm.m.<^7tmxhio. ctL^OTc^r-^nt^. umx^^Bim&mm:^^^ 

^ o 

[0 0 8 0] 

Lv^o ^h^z. ^mPfm^t. -€-<7)^B^<7)Mie(^7:>^^±tc < i i i > B^H^^M-ciSfife^ 

tLTiof). -ecoMeeiti]OfiJ-g-{i, < 1 1 1 > B^B=^M04'-C^. Jjfti (1 1 0) ® 
Be[fi]<h (2 11) SSSiajtT' < 1 1 1 > H^H^M^#:<7)5 0 %\^X±<DmM^^t6h 

[0 0 8 1 ] 

^^^m^nmit^ m<om^) x% ^^BM^^m^^m<Dm^lm^i. d i d tcisj^ 

{±. HI 4 (A) ti^-Tct 9 ^#M^^:R7!»qf^ti.^o mi 4 (A) -eti, 
^M#:9 1/6^ ^^BJ&M<Dy94 \^>i>'y yi--^t^j:'^X\^^hmm7tm<^^^i^ 
4 ^-^^T'V^.^,o in 1 4 (A) IC^-Ti 9 11. ^i^TC^-fb^t? 9 4 75^'*t 

7&-oTA^>^ t|gH^BfbLTv^<o ^<7)i: |;|!4$S7C*'fb'a-^9 4 {i. < 1 1 1 > :^f6] 

muat LT. 014 (A) izf^-rx ^ < 1 1 1 > ^m'^m^mixho 

[0 0 8 21 

mi 4 (B) icti. ItrlB < 1 1 1 > H^awM^^-To mi 4 (B) HioV^T. ^ 

(-10 0) m-^^h(7)m${nmx\ wtmummj^^^ji^^'-^miro 

9 5(i. < 1 1 1 > B^B^Bii^-S^B^BMr-^^o (1 0 0) ffit (1 1 1) M{± 



ttlliE# 2003-3086270 



#11 2002-371422 
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< 1 1 1 > H^H^B-Cfi^v^Tj^ itm<Dfzt6iZ7r:LX$)^o tfz. mi 4 (C) \,z 

fi. ^^Bifii<7)mm^nifi'^7s^'ro ^^-e, < 1 1 1 > a^H^^Mo^^ti, m^<D 
idi^^^o iS:^{ift^w^M.'^.<7)jii$:-e^^o >infjo < i i i > ^s^m<^^ 

-e^>. ^^MBI?.-Cl#^n^^H^HM^S#:M-e{i. (110) M*^v^(i ( 
2 11) B>ii^'^^Sdl^] t^j:<0. ti <7)M75^^#:<7) 5 0 % J^Jl± ^ if i6 ^ t # H-g 

[0 0 8 3] 

:^fi^#^L. -g-ti^o^fc^-g-^-tirT-^-y If >i?-L7t:^<7)-eab'i>o III 1 5 (A) 
t;^-t-<^(±> :*:^Mf^^.O$SH^H»###Mt;i3tt>2>M:^fi^^-e^)i9. 01 5 ( 
B) {±. [HIS (A) (T^T'-^^tc^o'v^T. I^^i-'i.^-r y ii>^-,i;PH^<7)M:^fi 

^fi. tJTO— oM:^f5:^it=^ii;i*i-^o $7^^^ His (C) tcfi, ^{i 

^11114 (c) x-m.mLfz^^Bijii:<7)mm~m^^7r:-ro mi 5 (o ^-hi^^- 

^xd^z^ ^^mm'ffmjzx^^^a^^mi^mii. < 1 1 1 > a^H^Mn^ofc 

ffiSei^^^L-C:fcl9. #tc (110) t (211) C5^<g£fp]LTV^^<^)7i)i^t?;5- 
-Bo tTt. HIS (B) 1iZ7jk^tL^m^<D^^aV^ ^ > <7)M:^fSIIit 
) O-ij-^Xfi, 2~ 1 0;£/m<7)^HT*^^-r;?)o L/ztS^'oT. )5!fe#.7n*^fiJffl L 

mm-<7)miimMm <r> 2 ~ 1 0 // mx-^^o ^^j. j^±<7)m 

[0 0 8 4] 

^^^m-m(r>mM(r>{hU(r>'m\'^\t^ 3 0° J':j.±7o° j':JiT<7)^Hi*iT'^^^,h 

Ti^^SLv^o ^fz. AFM (J!^^ra:t>M^^) ^^ffli/^TSlJ^ L/;#S#:®Oip 
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^-v: 30/ 



mmm.^ (Ra) (D^tLy^^m.m't^m.i-^t. ^mi^m<Dmm(oau<7)^i^A 

^(i. ftfiL<{±> 8 nm^^^ 6 0 nm<7)|gHi*j-cab'5)o ^--^f-^ttc J: ^v§S4 

^ i- >i) ^ -e, ^«^M t> ;t: o r / n' ^ ^7 ^ 7j»^> 4- < l fzW\i<D-^ 

[0 0 8 5] 

-cmB^-r;i)o ^^w^Ikot F T{iT ^ 7" y-r h u ^ ^m(Dm^Bm7r-^w:^m 
<o>fmx^«r^-t-»fMiiiT'^i9> (A) — (G) (Dm^zLfzii^-oxi'jpmjim.mn 

[0 0 8 6] 

mi (A) t^isv^T. *^l 0 1 tKifgr;!-:^'; r^f^xS^^H^^'K^fflv^ 
^^M^^-^.J: «9 ^ 10-2 0°C^iJtfg:vnaS-e^)^>7i»^i:i6MSLTi3i/^Tt ^ 

m^M^-r^o ^mt^fmxii. ^Jx.tf. -fyX-rCVDrnxS i H4. NH3 

, N 2 ommif^^'hi'^m^fi^mitm.it^^mmi. t^o^it^mio 
mf^tLxm2<DTiikmi 0 3 ^mmfmLfzo ^o^it^mi o 2 

<50^'fbM'fb'>--r*^<7)Mif (±, 25~200nm. m^ktl OOnm^L. ^2 

mM3 0 3(Dmitmit^4mm<r>mmt lxh. 25-300 nm. mx.(^i 

0 0 nmi: LfZo ^tCT'^X-rC VD'^tc J: oT. 1?^ 2 0-8 0 nm. mx.i£ 
5 0 nmO#*-X7n^=^^;ti-'5»*i4 ( I M) (Dm^^n^yCmm (a-SiM) 
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im^\ mu^ 1 TMm 10 2. Htfie^ 2 mm los.-^L-ra-siMio 

[0 0 8 71 

'e<^m. 4 0 orTji-f? 5 0 or. fijx.(f4 5 ovx- 1 mmnm<omf^Mm^^y 
v\ a-s iMi 0 4<7)m^i>z^^-t;h7i<.mMm'tiS:m^'it^^ pmm.7iimT.m 

[0 0 8 81 

M</^T. mi (B) tli^-Tctdt;. M7K^M$tL/ia-S imi 0 4i;i/- 

^f-Tfci 0 s^mM-^^^txm^uitL. m^um'r-fmm.i 0 4 a ^f^j?K-r^o 

#(7)lx-Hf-^^: L-Cfi. X e C 1 ^^v-vlx— If- (?^M3 0 8 nm. 
/N°;v>(.ipg4 0 n s e c) r F v-^ l^-^f- (r^:R2 4 8 nm) 7&^'ilfflT' 

^l^tC|§B«H<|:7&^'^|§^>r ^tL^o IgB^B^b^nfC^gB^Hg^^^Ml 0 4 a 

i;Lrj^^i-^^^:T% a-S imi 0 A<D^±<D~]^^zii\,^x^ It^EOl/- 

3 50~500mJ/cm2. Mx.{f4 2 Om J/'cm2i: L 
> ^^.O—^AZio^ h^3Mmn.-h^ 1 0 - 4 0 -> 3 h . I^J^fi' 2 0 v a y h <!: >^ 
-5) <fc 9 i^lS^i-'i) ^ ^ T'. m^B&^i)^2 00-500nm. 3 0 0 n mgjg 

<r>^^B'^'r^mm.f)mhixfzo ttz. ^(r>t^<Dm^BWr^mmi 0 AhmM(r> 
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^i^mmm.^ R a fi 4 9 n mT'^^ ^t:^mtL<^ ^mmMmx-ii 6 n mjg 

(i. 3 0° J':i±7 0° J':J.T^«EHl*]T^)^^<h7ii^^Mi L<. ^*W^St:'(i4 0 
- 5 0° -e^o/io 
[0 0 8 9] 

|gX^im:t9. mi (C) H^i-ct^tc. ttUTF T04^2gj$/i (v-x/KW 

^kiz. ±m(Dm^mmt^j:^^^Bn^-(mmi 0 e «t^i;j¥$ 20-15 
0 nm. ^^-rti 1 0 0 nm(Dmit'y ^ mm^ r- vmrnm:! 07 1 Lxmm-r 

■2>o mt'r 4 mm(7)f^J&I^Zli^ ZZ-C^iTEO S(Tetra Ethoxy 
Ortho Silicate) ^WMt L. mmt t i> [zmU^m. 15 0-6 
00 $fSL<(i 300-45 Ot:t:\ R F "/^ X-^C V D^T'^«| • It^ L 

ffiC VD-/£(;J:oT. *«?ajt^3 50-600 §?tL<(± 400-550 

TT'5 0 0-6 0 Or-e 1 - 4^r^OT--;l'=^tToT<) iv^o 
[0 0 9 0] 

fiJtT-^- h^^Ml 0 7 ^ffMI-'&t. hM^Ml 0 7(D±mt^j:^^m 
mi 1 6 0^lltl^M14^[6]±$-li:^::i::i5T'a^^o ^(Dfzif). V-Vm^mi 0 
7 tm^mi 1 6 <h(7)FBlt;'(iiJM<7)M^4^/(>^^9 0" tiiSv^^^r'- hmfe^l5ttT^>. 

[0 0 9 11 

<t^*) t'. h^#Ml 0 7 i: LTS i NM^fML. ±S<7)^^l^i 1 6 

tLx. :^^y^~hizx^r^'))i^m(ommmmm^mf&Lxi,x\^-o ^mz 
«t<9. ^#Mi 1 6iimiifz^m^m.^i:m-r^<Dx. ±mtmm(oM^i!)m^ 
ti^o ^i3, z(Dm^i>zii^ mm^mm<Dm,^it^m±-t^fzt6iz^ 350-4 
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^-v: 33/ 



[0 0 9 2] 

Jg^cK•:^-^T^-fey^ - tc^tJ^' K - 1: > $ tL ;t ^S'^M^ ffl v ^ ^ c: <h t&^'T" 

tzib^ lt-t*1*<7)i^v^i^ife.a;^ ^\]x.kt^y^}V (Ta) v^i ^J' > i/x x 
> (W) . ^';r-r'> (Mo) (Ti) 5&-^M{fn/i7C*. t/^MIBx 

-^^M. Mo -T a -^#11) ^^m^^fzo T;I/^-'^A (A 1 ) ^(T^fgil;,^;^ ^ 

iv^o ^HMff^-^lT-ti. ^:y^-^^y (W) ^fflv^ if ^:*^^3 0 0 ~ 6 0 0 nm 
. Mx.{f4 5 0 nnKh Lt^Co i<7)<h#. 'fS^£tlL<b^lll'2> 7^ci6JC^^^^/f^^t>»t 
JS^fg^t^-^i:^ <h^< . m^M^ 3 0 p ^m^Xrt-thZ.h-r:2 0 n c mJiJl 
TOJt^i5Lfil^*mt-^-.b56^'-e§;/s:o -g-LT. h >; vXat:v^•^5^- 

>^*x^i-e{i. R I E^^rfflv^ >>^- 1 0 8 (r>'mm(om.^AW 1 5 ~ s 5 

[0 0 9 3] 

01 (E) ti^1-«t^li. K-tf^^-^lZioT, ^-h«Ml 

0 8=S:-7X^tL-Ci}^*#:®Ji'fg:?jiJ^<7)^^% («;» 10 9^aAi-<2>o K- 
\ly yiS7.t\^x^ y^^y^y (PH3) ^fflu^ Mmj±=^ 6 0 - 9 0 k v 

. mx-ktS 0 k V. K-X»^ 1 X 1 Ol2~ 1 X 1 0l4cm-2, mx.kt% X 1 0 
12cm-2^:t-'2>o <7)X^li ct Si^iO'^-l' l 0 6 i;*5V^-C. ^-hmSl 
0 8 tiM*?tLTv^;^v^^it 1 1 \ K{imkm<r>^)y \ 0 9i)^'&X^ii^ Y-vn 
Ml 0 Stivx^^ti'; > 1 0 9 7)-/£A$tL^v^^it(±. l^tCTFTO^-r^>;w 
^it 1 1 0 t^:>i>o 
[0 0 9 4] 
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^-v: 34/ 



Mv^T. 01 (F) iZTjk-rxniz, r~hmmi o s^~m*)±^ <m^ 

{zy^ h Uv;^ MiJ:<5> h'-\£> -^'-r:^^ i i 2 *!Slt>&o ^<7)^k. 'f ^> K- 
bfV'i^'-^m: oT. 1 1 2 ^TT.^' <!: LT^2f#Slc^M% ( 'J 

>) 1 1 3 ^ift?jtStcy±A-r^o K- t: ^^J^'^^'T^ t LT. 7 X 7 > (PH3 
) «rfflv\ tJPiimJE^re 0-9 0 kV. flj;i{f8 0 k V. K-Xfi^ 1 X 1 0 15 
-8X1 0l5cm-2, m^l^2 X 1 0 15 c m-2i:-r'l>o C<7)I^tcJ: 19 > i^flftS 
(•;>) 1 1 3 /6-/iA$tL/ifIit(±. l^tiTFTcov-;^/ Klx^ >II 
Jtl 1 5 i:=fc^o -etT. ^^^i^m 1 0 6 tl4?3V^T. Vv'y^ hTXi? 1 1 2 izW 
Mm^<oV y 1 1 ZifY-\iy'^'^i(Lfj:i)^^fzmmu ■g:flgJgt3'; >7i>5'a 
A^tLT^j^itt LT^t). LDD (L i g h t 1 y Doped Drain) 
flit 1 1 4 ^ffMi-^o Cc7)j;^n^ LDD«1 1 4 ^M-t^- t-e> ^-r 

X. ^ C t ;!>^'-e T F T O-fsMtt |fi]-L-e § ^ o 
[0 0 9 5] 

LT^ct^. ^:t>v±AL7t:^Mt/<7)?S14<[:^^f d i:|W|Bftc. ±ffi<7)?F^J|^#AXfI 

. ^ ^ § # tt:^^<7) R T A^a^ V - Hf - Hsjt <t -i* -H'^ ^ m.m 

irh:iti)^x-h^o ^mmmx'{i^ ~mi^j:W^rp ^m^^x 
. 500-600 'B^iJx.ff 5 5 ot:T*iBtw^iJt<7)]fjnMS*tfofjo -^l 

TtM^^tL/cNS^Mt? (•;>) fl*tl 1 5 0v- h^gtJLfi^ 500-800a 
/UXh ^ . K >; > ;6^'-aA ^ n/j L D D ^it 1 1 4 CO V - h ^titti. 3 0 

-50k D./UX^^fZo 
[0 0 9 6] 

M^^T. m 1 (G) C^l-J: ^ 4 0 0 - 1 0 0 0 n mm&(Dmit'r ^ 
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vX^ (TFT) 1 1 8 ^rM^TFTt LTfflv^-gjJt-^tZii, ^ ^ -^^^t) K 1/ 

M*#H^^-i)i/^{i7k*#ffl^^T-3 5 or. 1 B#r^<^)T^-;^^^^TV^ n 1 ( 
G) iZTjk-rmmh'yyi^'^^ (TFT) 118^^^$-^^o ^ ^ t^it^^^tzS C 
X.mmhyyZ^y^^ (TFT) 1 1 8 ^f^^-r-S g TFT±tcM'fb^-l' 

[0 0 9 7] 

ii}s±<D^mfmAZ L Tt^^^'o r<^^ L T F T (i. mWI^M^'m^:^^ 8 0 c m2 
/VsflJt. WttBBE7&^'2. 5V^IJt-e^^). ^iJt^M.htiX^^^fzTFT^ymi'f 

Tf^M L Tt: T F T ^ -f'^ T ;w h mm. t LX rft s^a^^ffl T ^ x ^ r "7 h 

[0 0 9 8] 

-r^ T F T:^m^i-^mmi O . O O O m% (?g[B^H^^^«0*^^{i 3 0 
[0 0 9 9] 

^^mizisif:h^mi^^miRv't(ommum<r>m2<Dmm<ommi<z<^y^^xm.m 
-'^<7)mmMmm^'i:fm-r^n^^^^)]ymTFT t p^-v^wh[tft=^ 
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[0 1 0 01 

HI 2 43 ct c/iii 3 it. :^mmfmx-um-t^ t ft (oi'^mxm^Tfk-rmmmT^ 
17. 112 (A) (F) . ms (A) Ti-ib (D) <DmjzLfz:^'^^xi:mm\R:k 

[0 1 0 1 1 

t-f. :*'7>^»^2 0 KDTFT^Mm-rhmMiZ. 0 1 ;i-ib<7)^Mtr 

4. NH3. T<i2o^-cbi'j^m^fi^mitm'iti^')=i>m (mirmm) 202^ 

lOOnm. l5HilCSiH4, N 2 O^^hi'J^m^ n^h mitm.it ::i (^2 
T:HfeM) 2 0 3 4-100 nmOff^ icftiff^^-t^o 
[0 10 2] 

•^tl. 20~150nm L<{i30-70nm) (T^m^XW^mMm^i 

o ^miMJfmxii. y^X-rC VD-^-e#B^BKv'; rr > (a-S i) 81204^ 
^m^^*&B^a#^S^M7&^'^'2>o t T'^. T«feM2 01. 202ta-SiM203 

^t^Zt-^^X^^o Z<D:ikm:/}m2 (A) ilffi^-T^o 
[0 10 3] 

>ki^:z. mimm^mtrnmiza-s im2 0 4(DU7i^m^m^n^\ 112 (b 
) tc^-TJ: 9 ici/— if-7t2 0 5 ^Bsit^'2,^<i:t:\ mm^i^mm^'^. ^^mit 

i-^o ^tLtCj: a-S iM2 0 4{±. m^Bn^^mm2 0 4 a t^^o -<7)t 
^(DU-'if-^tLXli. X e C 1 J^^i>-7^-Hf- (?&S3 0 8 nm. 
ilii40nsec) ^Kr F-x^ v-r ^--if- 2 4 8 nm) 7&^'iiffl-e§^o 

z(Dm. m^mit^tifzi^^BM'y ^ mm2 o 4 a<7)g®t;{±. mmma • vtj^^ 
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S|575^m>^^cfcdi;LT^S-t-'2>^<h-e, a-S iM2 0 4 (D^lS:<7)-'<^M}o\.^x 

-^~it(^'mM^%)yy^-mm.^Z 50~500mJ/cm2, Mx.(i^4 2 0m 
J / c m2t L. ffi^<7)-'^j;i3tt<&,WlIim*^^ 1 0 - 4 0 v a y h , 2 
0v3-yh<!:>t-5,J:^ Cf^^i";?) <h t:\ ^^n%m.ii'^ 2 0 0 - 5 0 0 n m. 
3 0 0 nm^IS(7)|*Bs^g^^^flg;e»nf P,;}x;t:o ifc. ^ # cOI^b^b®^ ^ 
10 4 b^®(7)^t^^M$R a{i4~9 n m-C^)^ C t L<> ^mMM 

•^'>') 3 0° m±7 0° i^j.T(Dmmw^^z t:^mt L < ^ 

[0 10 4] 

^LT. 1112 (C) tc^-rj:9l3. ^b^bM'5-^*M2 0 4 a ^B'f^<7)ffmtc:9- 
fiJL-C. m^^rmi^m 206n. 206p ^ffMI-^So 
[0 10 5] 

^vi-e. T F T ^Mm-r ^ m^^mi^m 2 0 6 n ^ 2 o e po^Mt^t^v^'ii 

«l±^$li^t-^eWT' 1 X 1 Ol6~5 X 1 0 1 7/'cm3SJg<7)8gjgT*pM^# 
-^1-'S)^MJ^7C^t LT'-Kn > (B) ^r^Jp LT ^ J: ^ > (D^i^Mii ^ ^ > 

^<^<h^-e#^o n-f--v;t-;i^MTFT<7)<;^<7)L#v^'fil?r3> hn-;i/-f 

'i>g6lJT% p^-\'^>;i-MTFTO^##:^2 0 6 p±^-7* h hT'^V^ 
n ^ ^WUM T F T <7)ii^:S#:^ 2 0 6 n(r>^{z^:u> ^® jgJt Ti^](jP L T ^ J: 
o ^ c: TO .-K n > -mn (i'J^^-r L ^ -e V ^ # n > ^ L {i . 

n ^wuMT F T<7) L § v^'fimffi^^^cTj^Hl^ltijRi^^ /;*!)tcf^fiS;-r ^ ^ <h 
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[0 10 6] 

0-150 nm<7)l¥$-ev'; 3 >^^tj>^|;tM-ef^^t-'So mx^ll. l O O nm 
[0 10 7] 

r- hms^fMi-'?)/ci6H2»mM (A) 2 0 sisxr/mmm (b) 2 
0 9?r«-r^o ^mmmm-c^it. mm\i(omim^mm:^^hjs.^mmm (a) 
2 0 8 ^^^i^:^-<b^^#m^ (B) 2 0 9 t^mm^'tfzo mmm (b) 20 

Qti^^^^;!/ (Ta) > (Ti) . ^v^ry (Mo) . ^>irXT-> ( 

(A) 2 0 Sltmit^y^ (TaN) . Mfk^ >i^*>^7=- > (WN 

) . mit^^y (T i N) a<l:^u-7'T'> (moN) r-ffMI-^iJo tfz^ m 

mm (A) 2 0 8 (ift#TO<!: LT. 9 > y iy ^ 4 V . ^^^v^'J+h-T 

i^iZ'^mir:hyfmmWkm^i&m^^^t^<^ #li^^8iJgHMLT{±3 Opp 
ml^J.Tt'r^t^:^^'DfZo mx.l£. ^y^'y^y-y (W) {im*?tJS* 3 0 p p m 
\^irtir^^t'C2 0fxnc m\^J.T(DitmjLm ^ Hm-r ^ - <*: 75^ -e § /Jo 
[0 10 8] 

(A) 2 0 8{il 0-5 0 nm (ftft L<(±20~30nm) tL. # 
(B) 2 0 9{i2 0 0-4 0 0 nm L < fi 2 5 0 - 3 5 0 n m) tir 

titf^v^o ^^W^^>-e(i> (A) 2 0 8 tC3 0 nm<7)/¥^(7)a'ft^ 

;V (T a N) M^r. (B) 2 0 9 H(i3 5 0 nm<D^ ycr^y-y (W) M 

■y 9m<7)-ff7.(DA r tligM(7)X e^K r ^J!jnx.TiD< MJ^t ^m<7)m^JBt} 

'kmmLxm<Dm\^'&m±-t^^t:^^x-^^o ^(D:^m^m2 (D) iC;ti^1-^ 

o 

[0 10 9] 
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m2 (E) liZTS^i- X o li^. Vv;^ h7i^<b^>2)-7X^ 2 1 0 n. 2 10 

^y^'^m^n^o ^mmfm-^'itrnKTyj^y^y-rm'^tLx. icp (in 

ductively Coupled Plasma! WS^'kMy'^ Xt) o:. 

tL<7)#XvrL»Jt* 2 5/2 5/ 1 0 (seem) L. 1 P a <7)/±:^T*n 
omSt^ 5 0 OW<^R F (13. 5 6MH z) m;^/^^SAL-C7''^X-7^^)t L 
TJ:--;/-5^>^'-^^f o/io (K#x-f-v) H 1 5 0W<50RF (13. 5 

6MHz) mtiii&XL. ^K6tit;:ft<7)ge/s-^T>^«EE^enijni-^o >r<7)^i 

<hi-^o -ntlJ: 19. ^MVM (B) fi. 2 1 2 n. 2 12 p <7) J: ^ - - > 

[0 110] 

-Of^, •r>'>^210n, 210p ^Ui:^-r\Z^2(7>J.y^yV^\S^[Z^x. 
, Ji -7-f->i>-ffl:^-XtcC F 4 i: C 1 2 i: ^fflv^ ^it^fKDij' T.^Mmit'k Z 0 / 
3 0 (seem) 1 P a <7)JE;^-e=r^ 5 0 0 W<7)R F (13 

. 5 6MHz) «:^J^^SALT7•^X-7^^fifeLT^^J3 0#@JtOaiy^>ir^ 
^foTto ft^lSffllJtC^ 2 0W<7)R F (13. 5 6MH z) m^'j^^AtT. ^Kfivl 

t;:^.c7)geys-^ Txma^efi^jpi-^o n lt. c f 4 t c i 2 .h ^^i-g- 

Lfzm2<DJ:.-y^y'>^0k\^X-mmM (A) T a NM2 0 8 75^^J:. y^>^*$tL^o 
^jiy^>^X?It3i3V>-C. (A) O^S|5(i8 0-9 0° OlliJMOMt4^ 

^rW'^-'i)*^-^.^^ 2 1 1 n. 2 1 1 p (7) J: ^ tz/N' > i^-fM ^ tt^o - 
W.^«2 (F) <7);K,^ji;|S^-t^^ 

[0 111] 

-etT. Els (A) H^-r i ^13, -7;^^ 2 1 0 n. 2 1 0 p ^^^-^l"!^. 

nM^Mt/7E^2 1 •i^mm-rh^m^n^^. nmpv-m.mmm,2 1 4. 215^ 

ff^-r^o nM^^t»7C^<h LTfi. > (P) ^flk* (As) ^fflv^tL(i\a< 

. ^^T'(i';> (p) ^v^sni--^<. y*7.y>(> (ph3) ^fflv^;^j-r^>K 

-■/S^MfflL/Co ^<7)i:#. *nii«EE^ 5 0-8 0 k V. ^Jx.{^7 0kV, K 
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-X&i: 1 X 1 0l5~8 X 1 Ol5cm-2, mx.l£2 X 1 0 15 c m-2^-t>i)o ^<r> 

x^fCct i9. m^^mi^m2 o e n. 2 o e pt^^sv^-c. mur anm2 1 1 n 

. 2 1 1 p ^=tf/WM2 1 2 n, 2 1 2 p ca^tL-Cv><?>T<^fIitt;(i> >ltL^ 
<^#mM5i>^^ K- t: ^ t LTf^ffl L. i^fltJtO U > 2 1 3 (± K- t: > ^'^ 

[0 112] 

^^5^, 2 1 0 n. 2 1 0 p ^l^*-lirTt3^3<7)Ji y^>^'^S^tf ^ 

0 >rc-e(±. J^y^y'^'m:^'^l<ZCF 4 tC I 2 to 2 t^m^^. ^ti^tKDif' 
;^-i;t»it^ 2 0/2 0/2 0 (seem) tL. 1 P a <^JE:^T3 ^ ^UMomM 

t3 5 0 0W<7)RF (13. 5 6MH z) m:'j^tSALT. ii®et;t;:^<7)g5^^-r 

T^m&^WM-t^o m3<DJ:.y^yym^iZX^t. Wm2 1 2 n. 2 1 2 p 
i}mijit^i>'::>Xmm^iZJ:.y^yy^n:ho ^<Dt^^ TaNM2 1 1 n. 2 

jiy^>^*f^<7)WM2 1 6 n. 2 16 p <Dmu<Dm'm<Dmmnii 8 0-90 

° tUho -e-LT. EI 3 (B) tc^-TidC, W^/T a NMc0^t;i«iS-ePf^ 
^hta^^Y- hmM2 1 6 n/'2 1 1 n. 2 16 p/2 1 1 pii^-^^-fho 
[0 113] 

^^v^-e, i{^S*t:«t;16:8ftJ^<7)n^^^t;7C^2 1 7 ^v^in-T^M^^f 9 o Htf 

fE?i^iii<7)i -y^>i^'^atcj; ^)f^i55c^n/^y~- h«^co±Ji2gmM (wm) 2 

1 6 n. 2 1 6 p ^-77.9 h L-Cfflv^ T^#mM (T a NM) 2 1 1 n. 2 1 
1 pTJ^'EMLTv^^MitT-fi. T:^0#S#«l3i nM^MtTTC^T&^l^Sn^tL^ 
idtc K-t:>i?*LT. 'f6:M<7)nM^MMit2 1 8. 2 1 9 ;{>-'ffM ^ ^ o 
^*M^S-e(i. K-li°>^'**"x<h LT. ■7;j-x-7^> (PH3) M 
«JE^ 8 0 - 1 0 0 k V. mUt9 0 k V. K-Xl:^ 5x1 0^2^ 5 x 1 0 14 
cm-2, -^Jx-tf 1 X 1 0 14 c m-2ti->2>o ClOX^lIi: ^9 x n ^ ^ :tWPMT 
FT<7)fet^c###:^2 0 6 n jsv^T. r- h«M<7)±®^miM (WM) 2 1 6 
nt;St)tt. >7!)^'z£A^tL^v^|Ilt(i. f^tc n ^ ^ ^Wl/MT F T<7)f- ^twl/ff^ 
BS:^it2 2 0 nii^^So S/::, hm^OT^^WM (T a NM) 2 1 1 nO 

^W^TU^t. LDD^lt2 1 8<i:=5rl9. T^*mm2 1 1 nis-h% 
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;^ . Kl^^ >flit2 1 4 WMt> C; > (P) ) 1 X 1 020~ 1X10 

cm^tK;:^^^ l^zi-fntX\^^o ttz. L D DH^t 2 1 8 co^Mt?fitS(i. 
5 X 1 0l7- 5 X 1 OlVc m3t>^^ J: 9 [Z-'^ii^t ^\^^o 
[0 1 14] 

^>:v^T% BIS (C) tc^i-idtl. l-v;^ h;^^^^^-?;^^^ 2 1 0 n. 210 

i^^hta^-^T.^ 2 2 1 ^f^^LT. p -v ^-;UMT F T<7)4i2g^g 2 0 6 p p 
M^^t/TC* {-^%mm^^\t^-^m (B) ) 2 2 2 ^r^jJDLT. 7C>^Y^J!JD^tL 
-Cv^^ nM>r^^tf<7)'; >=JrtT*>mt. Mtt*RlK$^i:>?>^i: (p/f 81 ^ > - K 

- tf > icj: p mx-mmmM 223. 224 ^ffMi-^o t° > <>: 

LT. V-^^^y (B2H6) ^fflv^ jJOiimm^ 6 0 k V~9 0 k V. -e^flx-fi^S 0 
k L> K-X»{±5 X 1 0 15-2 X 1 Ol6cm-2, ^ajx.{i^l X 1 0l6cm-2 
hirho ^<7)XfStc J; J), f^<7)pf-^^.;wMTFT<7)S^^t###:^ 2 0 6 p 
v>r. Y~\-nM(^Tmmmm. (TaNM) 2 1 1 p J: ^5SML-rv^^lMJtt;{± 
^ '^\hW.\Z^^^n2 2 2;6^7±A^tL. #:tCp^-VT-^;i^MTFT(7)y-X • YVA 
>^Jt2 2 3 t^^o tTt. ^- hmS<7)T^^«l^ (TaNM) 2 1 1 ^<D?i^ 
if^%-f^W^(r>y%-^\t. T a NMoMff^T'itt K- if >^-<7)-r ^W^im. 
VF^ mM\z K-y°$tL^4^'>^0*{i. y-;^ • YV^ >M2 2 3 J: i9 
^hta^^ pf^^^wl^MTFT(7)LDD^lt2 2 4 t^^o 

±§^mm (wM) 2 1 6p(cgi;btL. '-Ko>^s-aA^tL=&v^^^{i, mtip^ 

•r^-.;UMTFT<7)f--vTWWfM^it2 2 0 p ^^;i)o t i^f^^^n^ y->?. 

• Ki^^ >fiit2 2 3 (oyf^w i^^'ym) mmi. i x 1 020- 1 x i o2Vc 

fzib. '■^'^*2 2 2 {i^< Y-ydyV^K-f. n^-^'^-;uMTFT<5: p^-Y^^^l^ 
[0 115] 
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J^-^n p Dml^lT. tftL<li^ 0. 1 p p mi':J.T(7^M^#ffl^TT 4 0 0 - 7 

0 0 t:> itm&^i^ii 5 0 0- 5 5 0 vxn^i^x < . ^^mmj^m-^^ii. 5 s o t: 

T--;u^. t ^cti^n'y K-if--e;wT--;i' (RTA) m^mm-T ^ z t-^^X^ 
[0 1 16] 

^-fLv'; n^j^, ttzumitrnti^') =tym^3 00-1000 nm<r>m^'CM 
f&-t^o ^mmmm-cii. mi?2 0 0 nm(Dm.it'r4mm2 2 5 tmm7 0 0 n 
m(Dmit'y^mm2 2 6 t^mmM^L. 2mmmtLfzo z<Dt^<Dm.mu-m 

tLx^ mit^^mmitTEosto2^BntLx. mm^m.Lfzo i^^^A. 

[0 1 1 71 

^hiz. 3 0 0 ~ 5 0 0 r-e 1 --mmm<Dm^m^n^\ ^mi^m^yi^mit-r 

iti-^hxmxh^o ^mmnrnxii^ TKm^tmsro^ismmwm^TXA 1 or 
^ iBtrsio^M^^To/co Htrfs^rBi^^ti^ mizmi\:^4mm2 2 5) iz^t 

fi^7Km<7)S:^^-\r^x^^m'^^zi±^ m.mwm^xBMm'tn'^^xiimwztmh 

[0 118] 

^XK. mm^mm^zziy!^ ^ hyt-^-fi^^mj&Lx. ^mun. m^n. mit^ 
^ y tr)i^^~'y2^<7)~mm:i<zX'DXTFT(Dmm • geii2 2 7 =^ffM-r'i>o m 
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t LTi^ifbtL^o -eLTftfttc, 35ot:> im^(or~~)]^^n^\ ms ( 

D) H^-tn^-v#-«;V'M?iMh ^^vy^^ (TFT) 2 2 8 ^ p ^ ^ 

(TFT) 2 2 9 <h ^-^Jt^-tir^o ^ h l<Z'£^ni^^JBCX . f-hm 
S2 16nioJ:t/2 16 pC0±tc^3>^^ h -i^-^W^l^ttT. K^2 2 7 Hi 
0£>^^r«MPBl?-^^-r'i)o S/c. TFT^f*S-t'2)@a<;T\ -etL-e^a<7)T F T 

[0 119] 

^ ^mmMmxi'fm t Tt: n -5^ ^ :twPM T F T t p ^ ^ ^WUM T F T i: ^tiM 
[0 12 0] 

ttz. ^^M^t-JCj:o-Cf^$iL/cTFT(7)9 ilritO >; - 
-f ^TFT7i>^^|§^-r'i)«S^{i0. 0 0 0^%tXiS^m-t^^tiit>7!}-':>fZo 
[0 12 1] 

(^3^Mff^^) 

F T $r L Tt: C M O S tfit (DM^^if^:^ &WL±- \>z\^m-t ^ JM o 

[0 12 2] 

H 4 is ct y^EI 5 {i. ^^W^ST-M^-r a T F T<7)<^^XS*^1-»f®IllT-ab 
•9^ 114 (A) ;5-f> (F) . E15 (A) i)-h (E) <Dm.\,ZLfzi3^'^XJMi)m>k 

[0 12 3] 
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-g-. ifv7.m.^^.X, 0^10-2 0'C®Jtfi:V^?ajt'e*>^5&^i:«!)^MSLTi3V> 
T^)^v^o ^<7)*«3 0 1 OTFT^f^^-r^^BlKi, ^Wi^ 0 I i)^h(DT-'i^ 

NH3. '^2 0(DM^^if:^i}-h\'^m'^fihmitm.i\:'r>(mm^. ym(r>m\T^ 

MS 0 2 t L-C^ML. 'e(7)±H|ffI;|tti7°^X-7C VDvit; J: l9 S i H 4 . N 2 
3 0 2 (DmtM'it^r ^ mm:<r>mmii. 25-200nm. m^i£5 0 nm<!: L. 

^2T«3 0 3<Dm'itmit'r4mm<7)mmt tm. 25-300 nm. ^jx. 

0-1 5 0 nm (ftjFt L < (i 3 0 ~ 8 0 nm) (Dm^-cm^B^mM^m-t ^ ^ ^ 

mm ia-s im) 304 ^nm-rho ^mm^mxit^ w^Bn'r^mm^ 5 0 

nm<DW-^KMJilLtZo ^/i. Tttim3 0 2 . 3 0 3 <h#B^0®y-r ^813 0 4 i 
[0 12 4] 

h (Co) . 7.x (Sn) . I& (Pb) . (P d) . (F e) . ^ 

(Cu) . /^-ibjitftLTt:— a* /c{i^mfl<7)7n*7{>^'$fii-e*^o ^tLj.:JL^i-H ^ . 

^U-r^-^A (Ru) . ni/^A (Rh) > ^7.^^ A (Os) . ^fj^-^A (I 
r) . S# (P t) . ^ (Au) ^TS^'flJfflT'i^o ^<7)j:i>;'^;1'3 0 6 <7)^»V^ 

SDti> =- 'y'r)V^m-h^^fz'mWL^2.-S i 3 0 4±lcl^^fL. X tf C J: «9 ^ 

jtJt(i8 p pmi:^^ cto tiLTto CI <Oi^.^:6^liI 4 (A) (r>^mAZ.i(^^-t ^ o ^ 
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, 5}-v'>7K^T'a - S i 3 0 4^m'l:t>'r^^zmit^'±Xii Xy^^o Z<DXoiZL 
xmUU^fifzmA (A) <7);|:)cSt3iott'?> a -S i 3 0 4M±(7)-y ^;i/itJ^^ 
^>Klt^7tX#^55-W (T R X R F) -^tc J: ^UJ^I"^ t. 4X10 12 atoms 

[0 12 5] 

o ^<7)<!; §co>!}P^AjJ!LS<i: LXli 5 2 0-60 O^-e I - 8 BtrBl<7)T^-;u^zaiS^ 

<DljmMmi>zis^^X. a-S i M^®tC7^tJP^tL/j-y>5^;P3 0 6 76^^a-S iM 
3 0 4 ^iZijLm.ir^ t^iz^ ^^^)-^-( Vit^^^m^^ . -^fi^mtLX a-S im 

3 0 AcDm^git^m^f-r^o t<7)^W:. m4 (b) ^Tj^-rxd^z^ a-siMs 
■bmMmi>zx^)^^B'it^n':>fz-/}K '7>y''m^mmtLxm^^^RTA (Rap 

id Thermal Annealing) ^g'eiS^'fb^tf o T ^ J: v^o 
(7)J:^lcLT#^tL/c^B^BK^^^m3 0 4 a<7)^B^®gB|p]{i, < 1 1 1 > 
H^=^Mt?«^$tL. -?-<7)4'-C^>#tc (110) MBSfS]^ (2 11) MKfoli:T-^ 
fr<7) 5 0%J':J>±<7)^it75»^^d^*e)^nTv^^o ttz. -eo^g^a K^^ > ({5t?|WI— o 
®:^fifHt) <7)K^^>S{i> 2 ~ 1 0//m<h^JoTv^>i>o 
10 12 6] 

-^tc, (14 (C) ti^-tctdti. V--if-7lf;3 0 6 ^BStt-r^^ tT% C<7)^ 
b^bK^^*M3 0 4 a^i^f^HSI^B^'fbL. -eiOMB^tt^iaji^-e^So Z<Dt^ 
(Dly—if-yttLXli. X e C 1 J^^v-7l/-Hf- (?Sft3 0 8 nm. 

4 0 n s 8 c) im^^^tzo l--^^-^<7)m^^mi. ^^-)l^^'-m'&3 5 0-5 
0 0mJ/cm2, mx.if 4 3 0 m ] X c m^xm^LfZo \^-^Mmi. ^m.3 
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0 1 1 5 OmmX 1 mm<DMR.fmt^ ^ H d tC^M^ tlTiS 0 . mR^j 

. Mb^bK^^^MS 0 4 a coffilico— ,6-Jii3i/^T. ft 2 0 II1<7) P -^f'-BBlt/^^'^ff 

^^an^j^^^mifr mm3 o Ahii^j:^o :i(DXn izLxn^^fz^^mn^^m 
M3 0 4 h<D^^amnmit. i^—^~m^m(D^^mM'r ^ mm3 o 4 a^o^^^tE-,^ 

^^^^L. -eco^i^^Mffi^R a {±4 ~ 9 nmi:5SroTV^<5)o tTt. ^^bU^ ^ 
0 4 bO^MIHIdltcistt^M C; -y v) <7)Mt4:^{±. 3 0° J^:i.±7 0° 

[0 12 7] 

-ecom. *gB^H®^-r^)l3 0 4 b<7)/F^^^55'*^*L-r^T-rBl^^^tf do 

^xfiizio. 114 (D) ti^-Tctdn. 'ik\zn^^^^)vmi:¥i: t^^\^^)i^ 
M T F T <7)ys-i4^jt ( V - X / K w ^ > fiJt. ^^^-^ t^^h m-\f.<Dm^H 

S'>-^*M3 07ni:307p tij^^^f^^o 
[0 12 8] 

v^'fimBE^$IJt^1-'l>g6tJ-e 1 X 1 Ol6- 5 X l 0 IV c m3fIJg(7)?jiJt-e p 
ii[4'-ri>^-m.^7tmtLX^^uy (B) ^v^JpLTi ctv^o -i^n^ (b) <Dmm 
a^-^y K- 7'-^T'^M LT ^ L. #B^B® V >; n ^m^figm-r-?. H[5IB# 

[0 12 9] 

±m<^miimm.t^j:^^^BM'y^mm3 0 7 3 0 7 p^soJ:dt; 

J?^2 0-- 1 5 0 nm. ^^T'til 0 0 nm<Dmit^ ^ mf^^V- V^BmS 0 

8 tLx^m-r^o mt'r^mm<7)Mm.izii^ zzxnTEos'kJWMtL. m. 

mtti> 300-450'CT% RFy^X-rCV Di[^X6tm ■ m* L 
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[0 1 3 01 

?i§Mv^T. y-hmm^fi'm.-t^fztbizmmm (a) sogisicK^mm ( 

B) 3 1 O^f^mir;ho (A) 3 0 9(il 0-5 0 nm mt L < (i 2 0 

-4 0 nm) ^ L. (B) 310{±200-500nm (4f S L < (i 2 5 

0-4 5 0 nm) t-ftLfi'^v^o ^^Mff^^.T'fi. (A) 3 0 9 3 0 n 

m<7)j¥^<7)M'f[:^ ^^^V (T a N) (B) 3 10 H(i4 0 0 nmO 

^>^-x-f> (w) m^m^\ v^-rn^x/N-y ^-s-eB^L/co -etr. y-h 

m^^y^^ -^>Vf^J&-t^fzi^<DU-J;^ Yii^hf^^-^T.^ 311n. 311p 
^fi:m\^fz^m.iim^ (E) r-a^^o 
(01311 

*^T9 o 2^^Mff^.^->-e{i^ 1 coa^ y-^ > ^'^f^i: LT, I C P (Induct i 
vely Coupled Plasma: X-7) y ^ > ^'-^ 

^fflv\ J:. y^>irffl*';^tCCF 4 t C 1 2^0 2t^fflv\ -?-tL-e';}X<7):^->?.ijit 
iJt^ 2 5/2 5/^ 1 0 (seem) i: L. 1 P a (7)j±t>'e=? ^ ^l^M^^^Ilt; 5 
OOWORF (13. 5 6MH z) «:t/=^^AL-C7°^Xx'^^^LTJ:.y^> 
^'^r^foTtio (ii^*4-;^-r-v) tc(> 1 5 OWORF (13. 5 6 MHz) 

^'^f^tc J: 19 Wm^J^ .y^>XLT*mS (B) 3 13n. 3 1 3 p <7)S$|5^M 

[0 13 2] 

-^y^^^S 1 1 n. 3 11 p *^*-tJ:-rt;^2<7)J^y^>^##t3^x. 
, j:. -7^>i?'ffl;^'Xt3C F 4 i: C 1 2 ^fflv\ ^tL'e"ti'<7):^-^y;tM:ii: ^ 3 0 / 
3 0 (seem) t L. 1 P a<7)JE:/j-e3-f ;i/M<7)m^t^ 5 0 0W<7)R F (13 
. 5 6 MHz) 'm.ti^^X\^X-f^X^^^^\^x^Z^f6fmM.(r^^'J'i-y^^ 
^ToTto 2 OWORF (13. 5 6MH z) «:;j^^ALr. 

i;:P.<7)ge/svf T-y^mff^enjijp-r-So coiotiL-c. cf4 i 2 i:^?!^ 

L/j||2<7)JC y^>i^'^f^^-e#«M (A) T aNm3 0 9y6^'J^y^>i^*$n^o 
^jc -7^>^XSl^i3V^T. TaNm312n> 3 1 2 p O^gRJi 8 0 - 9 0 ° 
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[0 13 31 

CF4.hC12<i:02 ^n-^'fi<D:^'XWLmi:t^ 2 0/2 0/2 0 (s 

ccm) ^ L. 1 P a<7)a:(j-r-r7^;l/M<7)«Mtw5 0 0W<7)RF (13. 5 6M 
Hz) m.ti^^XLX^ n'^^^zn(0^'^^^y( T 7.m)±^mw^^o ^3<7)a^-y 
^^^-^f^lCi^i:, W^3 1 3 n. 3 13 p ^ o Tii^^fi^jtC-x. y 

>^'$tL^o «l<7)i T aNfliS 1 2 n. 3 12 i>{iJ-y^> V^^r. WM 

. 3 1 4 p<D^u<Dmm(ommnii 8 0-9 0° .t^r^o -^lt. ms (a) k 

^i-J:^H, WM/'TaNM<7)»e«iiT|5f^;|:fct^^<2>r- hmffi3 1 4 n/3 
12n. 314p/312 p ;^^'^^-t-.2)o >ltLib 3 oojl y ^ > 

^/-^-l*! iCiJV^T 3 ^P^t; j:- y ^ > i^-^f^^^x. -?> i ^ J; i9 , lil±<7) 3 ^I^O 
[0 13 4] 

Mttr. Ui^T. h 3 1 1 n. 3 11 p^m^Lfzm. ms (B) iZT^-rX^I^Z 

312n^:314p/'312p ^-^X^t Lr###:S3 0 7 n. 3 0 7 p tCN 
M:^Mt? >) 3 1 5 ^v±Ai-^o ^HWm^-efi. Ccov >3 1 5<7) K-tf 
>i5'*{±*Pii«i±<i: K-XM^^x.. 2llIti^tt-Ctfofco V-\f>'^':^':^tLX 
. 7^;^'7^'> (PH3) 1 |llg(7) K-fcr>^*-e(i. ]!jnil«EE^4 0- 

8 0 k V. -a^Jx-t^e 0 k V. V~-Xa l X l 015^2 x l OlScmA -^Ji-t^ 
6 X 1 0l5cm-2^i-^, 21ilg<7) K-lf>^*-e(i. M^E^S 0- 1 0 0 k 
V. ^J;i{i 9 0 k V. K-X4^5 X 1 0 12- 5 X 1 0l4cmA Mx.(fl X 1 
O^^cm-^tLfzo ^fih<7)2m<DV-h:y':rj:^ii^ |WI— O K- > 
1*1 T'iiS^ L T^f o T ^ J: V >o 
[0 13 5] 

imS(OV-i£>^^Xmi>ZXlO. ^mi^mSOTn. 3 0 7 pt;i50>T. 
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VmmS 1 4 n/3 1 2 niSiO^S 1 4 p/3 1 2 p ^^-i^llS LTV^^flittli^ 
?tJt<7)i; >7&?v±A^tL, l^iiJtnM^^tJfSitS 16.31 9 T&^'ffM:^ tL>g>o t 
fc. 2 dlgO K- t: >i^'XfIt;J: i9 > 3 0 7 n . 3 0 7 p tlii^u^T. 

- hmm(7)±m^mm3 1 4 n. 314 pT^^^^v^fiit-e, 'eoT^2gam3 1 2 

t/^it3i7. 3 2o«M^ti^o ^(D2W\E<7)v-h:>yi:m<7)m. y-v 

mm<7y±mm^mm3 1 4 n. 314 p:^'^^-^ir^TUcomit(D^mi^mi^z{i^ ± 

^^mx^nfzmmrik(r>v-x - vu4 >^it3 1 6 ^:^'9. i&^si;'; >-^''& 

X^titzmjmiLDDmm3 \1 hta^^o ^fz^ Y- hmii<0±SS«M3 1 4 
nlc-7X^'$ti. >75>^^V±A$tL>fc>^>o/cMJt{i. li:O^^TWWS^fIit3 1 8 
nt^^o p^^^-;l'MTFT<7)i|i^#:^3 0 7 p i:tc^v>T^. i<7)^|Jg-r{i 
. iHl^tii; >75^'K-t:>i^*^tL7^c^«t^oTv^^o ^ll«^S-e{i. LDD^ 
Jt3 1 7(i. hmS<7)Tg|5H:t-/-^~-^ y ^ J: ^ {c?f^J?5:$tL^o -1<0J: 

®Jniimi± • K-X»<7) K- t: >^X^I^^H^fo/;;6^ fg:?ig)t^it^ffMi- 
, K-li>^'*XfI^2(llll^ttTtf Sniimffii: K-X»^p^L. 

[0 13 6] 

HIS (C) \iZ7r^-t^^K. n^^:twWMTFT<7)#S#^® 3 0 7 n^#: 
«ra^ J; 9 13-7 :t h l^v;^ h tcj:^ Y-My^-^T.^ 3 2 1 ^l^tt^o ^(Oi^W. 
T% K-k:>^*-^m;oT. P vv^ h -ex 3 2 1 p ^ ^ T-;wMT F T 

O'^-*- hm^3 14p/312p^-77s^.?: LT. p ^-;i-MT F TO^^S^*^ 
§3 0 7 ptCpM^-ft^-r-S^M!^ (-i^-^m) 3 2 2 ^-aA-r^o K-li°>^*;^7' 
y^iiLT, (B2H6) ?:fflv^ MmBE^ 6 0 k V 9 0 k V, -e^flxt^ 
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#11 2 0 0 2 -3 7 1 4 2 2 ^- v I 50/ 

7 5 k V<!: L. K-X»{i5X 1 0l5~2 x 1 Ol6cm-2, mx.m XI ol^c 

ti^v^T. y- hmm(7)Tmmw.mT a ns 1 2 p i <om^Lr\^>^$Mmzi±^ 

iti:^ f). f^tCp-f--v:t^;l'MTFT<7)v-x • KW^ ^'^JtS 2 3 t^j:^o tfz 

. y~ hmm(^Tmmmm (TaNM) 2 1 1 p(7);^:6^^^^i-^fiJt<7)Tgii-r{± 

^m<^Mits V-X • >mm3 2 3 iii&^^mt^j:*). p^^^^;UMT 

FTOLDDflitS 2 4 t^^o Sfc. 'T- h m®<7)±^^mMW3 1 4 p tC^ 

^tS 1 8 p <l:4^>6o S/vi. V~l^yyi>zmLXii. v~7.- KV-f >^tti;LD 

T. f^<7)n^-v;TWUMTFTC0#^ft:S 3 0 7 n(i. -^7.^ 3 2 lX-^mmt>tl 
X\^^^fzi6. ^^'ym3 2 2l±^< K-li>^*^n-f\ l^<7)nf^^TWl/MTFTt 
p ^ ir ^>;WMT F T <?: 53"tt ^ <h t^sT' § <i)o 
[0 13 7] 

[0 13 8] 

^^v^t:\ mt^l^'y^ h-r:^^ 3 2 1 ^^*L7t:f^. ^ tL^^?!&1±#H^T. 
^{fM*#H^t3T|^2<7)^^S^:tf 9o ^^«^<^,T-f±. 520-600 X:<7) 

nmx 3 o^:^^hs mmmm<omf^Mm^:n^j:'ofzo ^o^^^iax^f, 05 ( 

D) ic^-fct^t;. f^<7)n^-r^>;i'MTFT(7)##^^3 0 7 n;?5.CKp^-\'^wU 
MTFT<7)iti##^3 0 7 p tiisv^T. V-;^ • KU-f K- t: ^iJ^'^tt 



tamW 2003-3086270 



#M 2002-371422 



^-v: 51/ 



^LTV^.?>^ y>Jr;l/^, -f- -V ^--'Ullit 3 1 8 n. 3 18 p75-^LDD^Jt3 1 7 

. 3 2 4, -etTv-;^ • Ki'-r ymM3 i 6. 3 2 s^t^ ^eiis 2 

[0 13 9] 

Z(7)Vy ^} >:>'T.m.X'ti. i -t\ ^ -v 3 1 8 n . 3 18p. LDD 

^it3 1 7, 3 2 4^izmmLX^^:h^y^JV-^^V~:^ - VU^ y^MS 1 6. 

. ^tihi>mm^mxv~:^ ■ yWM3 l 3 2 3 tc#KiLTv^§, ft 

V-y^ • KV^ :/^Jt3 1 6. 3 2 3 tiistt^-y '^^vaj^ti, 1 X 1 0 19 
/c m3j,:JL±i:^orv>^o 
[0 14 0] 

ifj, >l(7)iD^^^SX^l-r\ n^-Y^^-'l/MTFTcT^v-x • K > flit 3 1 
6, LDDfIJt3 1 7 K-e>i>'$nfjnM^Mt/ ('J v^^^-^^M 
TFT<Dy-7. • VU-( y^MS 2 3. LDDmM3 2 4\,ZV-}£y^^^fifzp 

<7)v-x • ymM3 1 6 cov- vmiicmii. 5 o o - s o o nynuj^t 

~1. SkCiynmrnX^-zifZo ttz. n^-^^-;i/MTFTOLDDlI:^3 l 7 
<7)v- h*£j7Lll{i. 3 0 ~ 5 0 k n/DSST'^f), p ^TWl-MT F T<7) L D 

DfiJts 2 4<7)v- hi£t/L^i{±. 10-20 k n/raijs-e^o 

[0141] 

>^v^T% US (E) ii^-ti^ti. sK^^m^ffM-t-'&o s^b'^-^^M. m 

^t'r^mm. tfziimimit^^mm:^4 0 0- 1 5 0 0 nm (itm&^iZli6 0 
0 - 1 0 0 0 nm) <7)/? ^ -e0)ti--i>o ^mmfmXii. mm 2 0 0 nm(Dmit 

'r^mm3 2 6 tmm? 0 0 nm<7)mi\:^^mm3 2 7 t^mmmmL. 2mm 
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^-v: 52/ 



[0 1 4 2 J 

iti-^xmx^^ho ^mmfmxii.-7Kmim3%^tsm.mwmnTX4 1 or 

[0 14 3] 

^ > tr ^ AcDr^mmiz X X T F T (Dum ■ m^ns 2 s ^mf^-r^o m 
tLxmfi^fi^ho -eLTSf^t;. 3 5ot:. imm<DT~~)v^n^K ms ( 

K) t;^-rn^^r^wi/M^Mh9>vy^^ (TFT) 3 2 9 t p ^ ^ ^ 

h^>vX^ (TFT) 3 3 0 =S:^^$-ti:^o $ ii'^^^t;)^-^ Dr. 

3 1 4 n^cttf3 1 4 p(D±l>ziiay ^ h '-^-;l/^ISttT. K«^3 2 Stci 0 

[0 14 4] 

\^i±<ommfmjz Lfz:^^':>xi'^mLfz^ix^ix<7)TFT<Dmwii}M^mmii n 

■^^^.;i^MTFTT'2 5 0-3 0 0 cm2/V s, p ^-^ ^;l^MT F TT* 1 2 0 
~ 1 5 0 cmVv s ti^< . mi^M&iil^mTFTXlvmm. PMTFTT- 
-1. 5 VgSt#^#tc^li?>^irf14^^-to L7&^^. Vt^Mxmmiz^hiifzT 
FT:^ y$MW(D >; - ^ «»fL(7)M#^ii;^75»^~^ < < . LfflU^^/^^^ 
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[0 14 5] 

■raTFT75^'|§^-t-^«W{±0. 0 0 ^W.%t'r:\^mt^Z.h%,M-^tZo 
[0 14 6] 
(^4^Wm^) 

XW^^-fho ^ . n -ir ;WMT F T h p ^ TFT 

M ut#^ t c M o s t#^<7) lus^ ^ ^ X \,z\^m.-t h TM o v ^ T . mm 

[0 14 7] 

m& (A) 7i^i^ (G) . 117 (A) i)-h (E) OJl|M{iL/c>6^^o-CXa;6^W>: 
[0 14 8] 

Hie (A) t^^sv^T. ifiiT;!^:^'; *-^J^*1S4 0 1 <7)TFT^f^fi!c-r^^®tC 

> *^4 0 ii)^h(DT-m.m^tWL'kmcfztbi,z, mfr^mm. m.it'r^mm.ttz 

Tg(7)^lT^bM4 0 2 t LTfiKML. 'e<7)±H^'fk>>-^^M=^^2 <^T%M4 
0 3 ^^gff^^L/Jo ^lTttM4 0 2c7)^fl:gf[:^^^fl^OM/¥{i> 1^Ji.(i~l 
0 0 nm<h L. ^2T:teM4 0 3 (Dmitmt'r ^ mm<omW- 1 LT(i. mx.\f\ 
0 0 nmt LT. ^t^y^XTC VD^T'^MffM L/Co MltT. 2 0-100 
nm. f^Ox-ffS 0 nm<7)ll?<7)#^HSH®«J|g^;ti-'i)^^mm ( a - S i M) 4 0 
4 ^fMf-So TMM4 02. 403^a-SiM404 <i: (±(^#^iIMf^^ L 

[0 14 9] 
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^-i^'. 54/ 



Bi^m^^r. a-s im4 0 4mm±izmm7tm i^mmjfmx-us^y^)i^) 

4 0 6 (DWiM^f^M^^j do Z<7)~ y^)U4 0 6 OlS^ir&ti. - -yy 

fzmm^ a - S i 4 0 4±tcm#L. 7.]di--izX l9v#?a*^^4 0 1 ±.^zi^-' 
me (A) <7);|:Jt^j;:fett^ a - S i 4 0 4mm±(Ds:. y^)vmm'k^KM'mytx 

(T R X R F) -/itc J: 19 iJj^f^ 4X10l2atoms/c m2^Sjt 
T"*)o7t:o 

[0 15 01 

t^(D-bmMm.t L-C(±5 2 0-6 0 Ortf^l ~ 8B^PBl(7)T^-;w^?5:S^^f do 
^MMMmXii. —mt LT5 5 0 t:t;T4Bf r^<7)Sni^^a^=ff oT^Co «1<7)M 
^mi^i3\^^X. a-S i M^M{;v^iD$tLfc- y>5r;i^4 0 6 75i^'a-S iM4 0 4 
^iZiJi:n-t^ t^lZ^ Vit^^m^^. -eti^^It LTa-S i M4 0 4 

<7)$gH^H>(b«tfi-^o -eoig^, 1216 (B) iZTj^t^^K, a-SiM4 0 4(± 
m^ait^tl. ^^Bn^^mm4 0 4 a t^j:^o ^(DXnliZLXm^htifzl^^mm^ 
^mm4 0 4 a<7)|g^MSSfp]{i. ±H < 1 1 1 > B^H=^®T-1t^$n. -eoffi-e^ 
(1 10) MSef6]<h (2 11) ®SdfS]i:-e^#:(7)5 0%Jiil±<7)«7ii^^f^i6ib 

2-10 yu mi: ^c>TV^-5>o 
[0 15 1] 

1116 (C) tz^i-idt'. ^-•<f-7fc4 0 7 ^DS#t1-'i)- C<7)|g 
b^bK^^*M4 0 4 a *^ibti:SMH%<tL. ^(D^^b\^^1^±^^^o ^<7)t^ 
(OU-^^-ittLXli. XeC iJ^^iy-rU—^'- (?gcft3 0 8 nm. ^Vl'^^U 
4 0 n s e c) ^m^^fZo V— 9-'-7lfc<7)DS|+^#(±> j:-:70V^*-^Jg^^iJx.{^ 4 
00mJ/cm2,hL. 15 OmmX 1 mm<7):RR?F^tfci: <t d t'^M^tifc 
l^'-^t^-C, ftR:^fp]HitLTSii::^r|n]tCO. O SmmCO^^x ymilT'iil^^S 
^tfo/Co i-^^*>. ^B^BW'5-'rmM4 0 4 a<^e^cO— *JCi3V>-r. ft 2 0 HI 
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^-v: 55/ 



m4 0 4 ao^^s^^ijf LTv^^7i>^ ^<Dmmiizitu—^^~mM\iz X ^mMmit 

0 tfz. ^^Bn'r^mm4 0 4 b<7)^MIH]£itiiott^ifbgr> yi^l (DmmMii 

. 3 0" \^j.±7 0° i^j.rx^^zt:d^mt L<. ^mmmmxii4 5° mmx$> 

[0 15 2] 

n^-^mm4 07nt407p t:^m}^^tl^o 
[0 15 3] 

v^'f|t«JE^^J^-r.|>Sfi<jTl X 1 0l6~5 X 1 0lVcm3fIJg«7)8ftj^-C'pM=& 

if^-r^^m^i^TtmtLx^'uy (b) ^v^Jntr^ iv^o '-Kn^ (B) <Dmu 

[0 15 4] 

■^^IC. ±fe#^*#:® 4 0 7 n. 4 0 7 p ^Wn X n CJ?^ 20-150nm. 
ZZ.X{t 1 0 0 nnKDmifr^mm^Y- Ymm.4 0?>t LT«-r^o 

m.^^x. Y-vmM^f^WL-r^fzibkzmmM (a) 4 o g^^iy^'^sM (b) 4 

1 O^^m-r-So (A) 4 0 0 nm<r>W-^<Dmit 
^y^)V (T a N) m^. (B) 4 l O K{t4 0 0 vim<r>9y^7.7-y ( 
W) M^fflv^ v^-rti^7>/N°-7 ^-^-CffML/jo ^LT. ^«;g^/^•^-- 
>^'?FM-r'6/I*^>(7)^S/^ h^S-^^^-v-j^i? 4 1 1 n> 4 11 ^ ^"fi^mLfz^m 

■f}me> (E) xhho 
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[0 15 5] 

^^T^ o ^^HJfeBi-^-t:- i> . Hya^<7)^ 3 «»l<h I C P ( I n d 

actively Coupled Plasma: B^^^My'yX-r) y 
^>i^*-&4:fflv\ 3^P^<7)Jiy^>^:^*^tf ofco i-r\ me (F) tc^i-i^t; 
. ^l(7)j:-y^>iriCJ; })W)m=SrJi7^>^'-LrSm^ (B) 4 13n. 4 13 
p<Dt^Wkm^:^^^j:y^-^'^~-mtL. ^ h {zm 2 (DJ^ -y ^ > VC^mMm (A) T 
aNm^J^y^yiTLX. T aNM4 1 2 n. 4 12 p<7)^m±S 0-9 0° <D 

[0 15 6] 

^h\zm^ix^ ^ 3 <DJ^ y ^ > ^'^m^n^\ wm4 1 3 n. 4 1 3 p 

^a>'DXmiin^l>ZJLy^yy-^;ho ^<7)t^^ T aNM3 12n. 312p{± 

j:.y^>^^^ tL-r . wm(7)^-fymyj\^ \zx,y^y ^ifm^ l ^ -i. ^ ^ > ^*f^<7)w 

m4 1 4 n. 4 14 p0^gR(7)li®<7)fSt4:ft(i8 0-9 0° h'^^o -eLT. HI 
6 (G) d i^. WM/T a NM<7)fIgtiJg-ep^ll;|:^i:^^r- hm^4 

1 4 ii/4 1 2 n. 4 14 p/4 1 2 p ^^"^^^^^ 
[0 15 7] 

m'fX^ h 4 1 1 n. 4 1 1 p ^I^^LT^cf^. 117 (A) tl^-Ti ^ H 

> f^<7)p-5^-v^wWS!TFTCioV^T{i. Y- \ 14p/4 12p^$^t; 

-Ialt?:'c§ <Mv^ ^^^m^ 0 7 p omW^SttJ ^it-?) J: d h 
hii<t^ K-k:>^^*-7>?.i^ 4 1 5 ^miho -e-LT. > K-fci^^-^tiio 
-C. Zim^'^X'^W^htsihY- ynm^ l 4 n/4 1 2 n ^ l^vX h 4 1 5 ^ 
h LT^j$#:« 4 0 7 n. 4 0 7 p i;NM^M% ( 'J >) 4 1 6 ^riAi" 
'5>o ^HM^^.-C^, ^<7)';>4 1 6<7) K-li°>i>'{±ljnigmEEt K-X»^^x. 
. 2IiIH:»-ttTtTo/::o K-t:>i5'*(±^3ll«^^.^|BlMO^ft-r*tfv\ lllg 
(?) K-k: Vi/XSm: Ox n ^-v ^wl^MT F T<^^^#:^ 4 0 7 n t;:fov>r. ^ 
- YnM4 1 4 n/4 1 2 n LTi/^^^JttCi«M<7) >75^^v±A$tL. 
-mmB. n M^^tfflit 4 1 7 Ti^^ff^^ ^ o * . 2 ID g <7) K - > i^'XS J: 
h«S<7)±^^mM4 1 4 n7&^'^v^^itT% •e<7)T^#mM4 1 2 nM 
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-^-v: 57/ 



^MWM \^it^ ±M^W§: 4 1 4 n i)^-77. t^y). K- t° > ^'^ 

iz^) >:/)^mX^nfzmiiL4 1 7<7)— g|5(if^<7)v-x • K > flit ^: 4^ l9 ^ -fia^ 
J^tiU >75^'-aA^tLfc^jt(iLDD^it4 1 St^r^o i/i^ r-Vmm<D±m 
^mM4 1 4 ntC-7>?.^ $tL. V y-^^'i^X^n^j::^^'^fzmMli. ^k<D^ 
fiKflit 4 1 9 n <h >^ ^ o ^tlH^tLT. p ^ ^■^-'l^MT F T<7)iti2g^jf 4 0 7 p 
-Cfi. 4 1 5 tc^^tLTv^^flittcfiU >(i-iiA$tLT\ 

hvXi^ J: }5^ML-Cv^^flit4 2 0 HO,^, >; >;{>^7±A^tL'2>o ^(DXm^X 
*). p-f-^^>;WMTFT<7)#2f#^t3^^v^T. i^aJttC'J >r£A$:h-/jfijt4 2 

i:§OfIit4 17. 4 2 Oiciott^nM^Mt^TC^ » OMf ?^Jg(i 1 X 1 
0l9~ 1 X 1 02Vc m3a:^oTV^.|,o i/i. n ^ -v ^TWUMT F T(D L D DM 

it 4 1 8 izisif ^ nm^m.^jLm (•; >) <7)M't'atJt{i. i x 1 017-^ i x i o 

[0 15 8] 

mm (wm) 4 1 4 n. 4 1 4 p^-rx^ ttx. rmmmm (t aNM) 4 1 

2n. 4 1 2 p ^l^^-r^o 1 CP J^'y^>ir^:ff ^izc 

F 4 i:C 1 2t^m\^\ ^ixrti(7)if:^W.mit^ 3 0/3 0 (seem) tL. 
1 P aOJE:tlT*n-r;i-M<7)m@H5 0 OWORF (13. 5 6MH z) Mtl'kik 
ALT7'^X-r^^^LT^tJ3 0 ^gJtOai ^ > ^'^^f o /jo ^;KffiiJtc^ 2 0 
W(DRF (13. 5 6MHz) «:^^^ALr. ll^6<JtC:ft<7) i ^/nM T>^mJE 
i:^m-r^o ^<r>X n tlLT, Wj^4 1 4 n. 4 1 4 p i «9 LTv^<?>Mit<^) 
T a NM4 1 2 n. 4 12 p <7)<^;6^'ii^6^jtCi y 5^ > tL-i>o M y -f- > i^*X 
mzio\.^X. TaN^421n. 421 pC0^^(i8 0-9 0° <7)lilM<^Mi4:^ 
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[0 15 9] 

4 0 7 nUiJV^T. ^(5i:-'ffM^tL/cLDD^it4 1 8^— EIi):^!; < # 
X^ 4 2 2 ^iStt^o ^Ot^. p^-t^WVMTFT#S#^^4 0 7 p<7)±:^H 
•^tCioT. 4 2 2 tf^<^p^^;t-;l^MTFT<7)^'- bmfe4 1 

4 p/4 2 1 p ^-7^^ t LT. 4^2»#:et;pM^#-^i-^^^t/ i^^^ym) 4 

2 3^aA-r^o K-e>^*:^">^i: LT. v^-J^"^ > (B2H6) SPiimS 
^40kV~80kV. -^Jx-ti'S 5 k L. K-X»{± 1 x 1 0l5~ 1 x 1 0 
16cm-2, '^J;t{f7 X 1 0l6cm-2tf -OXfllcilQ, nf-^^^;i/MTF 

y y ^ >^'fSlt4 2 6 n ^ LXm^L. mfX^IT;^it«<7) >; >;6^^-/iA^ tt/c^ 
l9<7)Mjt75^'V-X • Kl^^ >^it4 2 4 t LTmtfe-T'&o ^LX. p^-^^WUM 
TFT(7)#^S#^^4 0 7 p tCioV^Tti. V- h«^4 1 4 p/4 2 1 pTSRtT)^ 
-^'^.;wfiJt4 1 9 pm\-iz-0imm'^^^m:^^mX^ft^ ftlCp^^^.;H;TFT 
<^V->^/ KU-r >^it4 2 5 ii^^^o i^»tS<7) ^T^^riA^tiTv^^fl 

it4 2 0H(i. ^ 'bHi^r^JK<7).-}^H7^^?yi;^^;}x^ p^^^Wl^MTFTO^r-y 

y^W^A 2 6 p7!>^^ffM^tt>6o ^<7)t io^it4 2 5 t^MA 2 6 n^iO*' 
4 2 6 p^tCi3tt-5>pM^M4^7Cm ('1^-^^) (T^^cfMiil. 5X1 019-3 
X 1 02Vc m3i:^oTv^^o -<7)X^tc J: > n ^ ^WUMT F T<7)^'y ^ 

>^^^it4 2 6 n t pf-^;TWUMTFT<7)r > iS^ V >ir^^4 2 6 p (i. tfrX 
m.X(D') >4 1 6 t:L<DlMX(r>^^^mA 2 3 ti}^^t>tX V ~ > -^T ^ i^-tz^ 

m.t^ji'Dx^^^ho 

[0 16 0] 



aj|E#2 003-3086270 
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K.immwm^izxm^m'^n^ o ^mmmmTit. rta (Rapid Th 

ermal Anneal ing)tc J: ^O^T^fZo S^^ffl^^'tlT. ^U^M 

izM-i^<^mm ij':^i^^Hi'f. mm -n^co r t a ^^m^^tzo 

^m^^j:^m^i^t LTti. f^Jfy^JtS 5 0 - 7 5 0°C<7)iEHt:\ B#r^ 3 0 

1 5 6^mm. ct ^) «f $ L < {i^#?ajt 6 0 0-7 0 0 t:<7)iEHT% ^wmm 
1^-1 o»mmr-$>^o ^mmf^mr^ii. e i o'ct'5^<7)rtam^^to 

fzo Wi^h%Wim^x^W^'&'&.t LT(±. 1 0 ot:/^m±-rtf ^.hW^ 
L<. %immrQ\U 2 0 0*C/:8^@J^t L/io -<7)f?L^SX@t:\ n-^-^^r^l/ 
MTFTO^##:«4 0 7 nHi3V^T{i. y->?> • Kl^-f ^^it^O^i-ffliJUfM^ 
tL/z^Jr'y ^ >^^it4 2 6 nti^fltJ^H K- tLTv>.|> »; > i: .-^ ^^{/J 

T^Bg-t^o -eLT. ^ ^ :t-^ 4 1 9 n, LDD^it4 1 8i3J:U^'y-y^ • 
KV-f ^^^4 2 4 tl^^LTv^^^<y ^^U^i^^i/^^ L D D^i^. 

$i^t;v-^. Kl^-r^flJ-t. -e Lrr -7 ^ <; >^'fIJt4 2 6 n-vi:. 0 7 (D 

) <5o^en4 2 7-e^$tL^:^[6]n#Kj$^t^„ >(7);zAj6^~K-ti ^i^'^ti/jy- 
xz k 4 2 4 ^ ^ ^ > ^^"^^^M-f^ifi. 'J > i '-^ -^^75^^ K- 1: 
y^'S^^fzY v 9 y^ifM.^ 2 6 n<7)tg:^|75s^i^v^(7)T% ^ y >^'^lt4 2 
^ n\,Z^y ^ )V-h^%)^h^;^^ ^fz^ pf^^^^;WMTFTO#S#:g4 0 7 p 

i3 T ^ . y - • YV^y %.m.<^Ml iiffM tL;t: y u > iJ^'flit 4 2 6 p 

^Wl'^it4 1 9 p. y->^ • YV^ >^it4 2 5 tl^^fc LTV^^ ^ <y ^ 
■Y^>;u^Ii:t75^^ y-7; • Klx-r>flit. -?-LT^ -y ^ >i>'flit4 2 6 p-\<h. 

iwi»tc^en4 2 7-e^$*L^:^f6]tc^lfi$-^^o J':i.±<7)x@Hct 

[0 16 1] 

Z.(ryY-y ^ >^*xet;J: , Y 9 U yV$MM4 2 6 n joJ:?^"4 2 6 p H(i 
- y <>-;U7i»i^^i!lL-C< ^/ci6. yy^^)y^'mM4 2 6 n^ 4 2 6 p lci3tt-i> - 
^ 1 X 1 0 IV c mHl± t ^ -2> o 
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[0 16 21 

tfz. ^<r>1jnf^Mmxm.X\ n^A'^>;UMTFT<7)v-;^ . >m^4 2 

4 t LDDfIft4 1 8 {I K-t:>^''$tL/::nM^^tJ (>; >) p^^;twvM 
TFTOV-X. KU^ >fIJt4 2 5 ic K- t:>i:7*$nfcpM^I*Et/ C; >') (D 

it4 2 4<7)v- hi£t)Lflt{i> 4 0 0--7 0 On/nflSt5Srl9. LDD^it4 1 

8<7)v- hi£j;i:fii{i. 3 o ~ 6 o k n/n-e^o/jo tr^^ p^^^wi^mtft 

<7)y-x • Ki^^ >fiJt4 2 5<7)v- h^sj/Lfi(i. 0. 7-1. Ok cixnmm 

[0 16 31 

^Av^-e. 1117 (E) tc^i-idtc. Sr^m^M^S^i-^o MI¥2 0 0 nmO 
Mfb'J^'f ^M4 2 8 hWMl 0 0 nm<7)^'fb'>-^^M4 2 9 <t ^WSf^figL, 2 

[0 16 41 

3 0 0-^5 0 or-emrHmjgoi^^eLa^^f ctitcjio. Btria^ 
ramitiii (#t;a'fb'>--r*M4 2 8) Mfeit)ii(7)#M 

K) ^^l-mL^rStt^bi-'&o 

[0 16 51 

tLXWfhti^o ^LXm^iZ^ SSOr. 1 BtrBl<7)T--;i/^^f EI 7 ( 
E) l<Z7s^-rn^^^^)Vmm^mh'7yiy'^^ (TFT) 3 3 1 <h p^-v^t^^l-M^m 
(TFT) 3 3 2 <h^^^^-<J:^o ti£^^tc/;L« DT. hm 
M4 2 1 ni3j:J>'4 2 1 p <7)±l,zii =i > ^ ^ h^^-)V^mfX^ ie«l4 3 OHJ: 
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[0 16 6] 
[0 16 7] 

^fbtC, ^^MBS-Cfi. n-9^-v^-;V'MTFT<7)LDDfIit^<>^- hmUcO^i- 
[0 16 8] 

-r-i) T F Tij^^^-^^mmt O , O O O t TMSMi-.!) ^ <!: ^ fco 
[0 16 9] 

iSf^.^.^: time's) *gB^H'fl::^^t3ov^T|5£B^i-<2>o giH^t3(i|ll8 ^fflv^^o ElSti 

> -^m:iMmx(D\'^W:T.^^^7r-irmmmxh^ ^ (a) (e) KLtz-h^-ox 

[0 17 01 

t-f^ m\-mA(r>mm^mtnm\i^. mm. {^mMMmxHtif^ 7.mm 5 

fz^tmi\:m.it'r-(mm<i:t<DTmm^'fi^m-ri>o ■^'mmnrnx^t. m.it'r^mm 
^T^o^iT*i^5 0 2 LTfiKML. -^(D^izmit^ mm^m2 (DTmm 

5 0 3 ^mm'Bi&LfZo 3 0-80 nmOi^^T'a - S i M5 0 4 ^ 

1 -m4mmfmtmu(Dyj'mxMm-t^o -<7)xs(iTMftm<h#B^R^# 

[0 17 1] 
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mit^^mmx-^j:^-7 7.^mmm5 o 5 ?r 2 o o nm^isoif^tzffM 

[0 17 2] 

>ki::. 08 (B) tc^i-ct-9ic. 1 0 0 p p mcojii^iTcm i^mm 

ms 0 5<7)mnU5 o otiisv^r. ii^^eutca-s i^s o 4{z^mLx. mm 

[0 17 3] 
[0 17 4] 

>kK. 500-650 t: (ft?tL< (i 550-600 °C) -^6-20 (0 

s L < 8 - 1 5 mm) (DijmMm^n^o ^mm^jfrn-cii. 5 s o r-e i o 
0 oiz^^Bmi)^§^^L. mms 0 0(7)a-s im-^^t-rm^mit^n. ^^mK^y^ 

^5 0 7X7jkL fzljl^) iZ^^Bit:^mnL. UUm^J:^^mJ&0iy3 0\:^m^fz^^B 

0 0 t;43v^-C2»A$n7t:--7^;K7)^m: 19 a - S i^5 0 4 (D^^Bit^^^r^ti 
ho tfz. ^:^Ifi]-^<7)^B^Hfi£ft75^^PJ^L^i/^^it{i#B^BK^it5 0 4 c i: LTJ^ 
lit. l/-r T-^ hHio-Cfi. P^L/zl^Pgpj: «9^:^|6]t3^H^B^SLfj^ 

[0 17 5] 
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>MtC{±, ms (D) -e^i-J: ^ m^--<f-^^BS|:J-LT. ^3^^vMi||4<7) 

its 0 4 bO^H^gg^^^Mti. J: f)i^p°pgfb^ti, Mb^hK^ ^ *M 5 0 4 d <b 
^^^o ^<7)t§, ^B^sS^-r^MS 0 4 bO^MCti. ||3^b'5)V>{i|^4<7)^M 

fm t nm<^nmm{hii^^ c -c ^ „ 

[0 17 6] 

J^y^y^'LX. f^<7)TFT<7)^##:@ 5 0 9 ^^^-^-2)0 

[0 17 7] 

6 ^ 

_hf£^ 1 ^ 5 mmifmxim ^ fiti^m^mw:<Drx2 y m ^ m 9 ti^-t 

[0 17 8] 

y-^mmWim^ e 0 ti. v 7 v^?. ^ & 0 a . 7 r e 0 b , > 

Vi^lUj^ (h^>X7rr-h) 6 O.c =S:l^ttTv^^o ^Z::. MB!l|gi!jIlIjE& 
6 2 (i. v-7 h V-JTs ^ 6 2 a . W^^Pv^ ^ 6 2 b. /^ -y 7 r 6 2 c ^mfX 

[0 17 9] 

^ ;<>^^T F T ^T- * '^^-e ^ o 

[0 18 0] 
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^-v: 64/ 



[0181] 

^mm.jfmii. v - ;^fflijiEt!iiDig& 6 3 . mm^ e 4 ij i vr- h nmmm^ e 5 

?:WLTv^>g>i}^##:^MHo\/^T^LTv^^o "fv ^;HEI!j^-ii:.S*|'^{i. 1119 
(B) tl^i-<tdtc. '^yfV>-^m^<Ditt>^\>Z^'y^ (A) 6 3 b. ^ y-^ 
(B) 6 3 c ^f5:lttt{i\tv^o V-X1SIJ|EKjI1]S&6 3 (±. v "7 hlx ^/v; ^ 6 3 a 
. v-;/^ (A) 6 3b> ^ y ^ (B) 6 3 c. D/A n >/s- 6 3 d . /sjy^ 
T 6 3 e ^l^ltrv^^o t/c. MBiJIEKi 1111^6 5 (i. v7hU'vy^^6 5a 
, ^^;i/v-7^ 6 5 b. ^^'y^ T 6 5 c =gr^tfCv^^o ^/c. -E^^T'^tLt^^ <y 
^ (B) 6 3 c <hD/A::?>/^"-^ 6 3 d i:<7)r^m^^;Pv7^lplg&^l5ltT4> 
J: v^o 

[0 18 2] 
[0 18 3] 

^^^m^^^ E L ^m^E ^ ^^gp ^;m^^Zw^ fz'm^mm^x iz^^m ^ mm 

[0 18 4] 
[0 18 5] 
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[0 1 8 6 1 

o 

[0 18 7] 
[0 18 81 
[0 18 91 

YAGP— if-^A r ■n:^v~^~^(Dmmr^^v-^-^mm-thz.t^x^ 
^/c. Hsit##tcB8LT^. mm<Dmmwm^m^i^. mm^^m^n^-r 
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^-v: 66/ 



[0 19 0] 
10 19 1] 

L IJ ffl -r «i> 4^*#:^S :fc V ^ T . T F T :t 7 t&f^Bf O M# ^5? U - WMM-^M 

[0 19 2] 
[0 19 3] 



ailE#2 003-3086270 



# M 2002-371422 



^-V: 67/ 



[0 19 4] 

M-f ^-v-t >+!--. H^^Tci c=^<ti;fijffl-e§^o 

imi] 

(A) (G) (i, ^i§0^(7)^w^si ^cJ;^#2i^^^a<7)Mitx^l*^-r 
[liI2] 

(A) (F) (i. ^i&B>g<^)^ifem^2 ^cJ;>l)##^$:^go^5gx^l^^■r 
[US] 

(A) (D) (i. ^l§^<7)||Mf^.^>2 tcJ;-2,#:#f$:^gcoMiiX@^^i- 
[[114] 

(A) ;^^ib (F) (i. ^I§0^<7)«S^.3 tCJ:^4^##^S<7)MitXfS^^-r 

[ins] 

(A) (E) (i. ^^0^(7)^jif^£g3 ^Ccfc^#2g#^g(7)SiiixfI^^i- 
[me] 

(A) Tj-fb (G) (i. ^l§^<7)|iMff^^4 ^c=t>2)#^^#^S<7)^3£X^l^^■r 
tI^fit;=^^lfM^i|-e*^o 

mi] 

(A) 5j-<b (E) (i. ^§^m(DmmMm4ifZx^^m^mw:<7)mmj:m7r:ir 

[HIS] 

(A) ^^h (E) fi. ^^?g<7)^Mf^.^.5HJ:^4^#^^g<7)^itXS^^f 
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-^-v: 68/ 



[119] 

[m 1 01 

(A) -^mv^^#^^D/cTFT<7)V g- I dm^^TFi-^'yyX^^ 

^ (B) (iIE#4'TFT<7)V g- I d#14^^i-i5^^-7T'*^o 
[nil] 

[mi 2] 

(A) {iTFTHiJtt^NM^bL/::'; y v(7)V g- I dm^iTjk-tVy 
19. (B) tiTFTOIE-t^OVg- I d#14^^-r^'^-7-e^f). (C) (iT 
FT^#:<7)V g - I d#14^^-ti^'^7T:'^b'2,o 

[EI 1 3] 

o 

[HI 4] 

B°H^M^^-t-iiiT-*o> (B) (i < 1 1 1 > ^B^m^^-rmx$>t). (o 
[mi 5] 

(A) ;s.o^^ (B) iimm7tmi:mm-t^ ^ tizx ^nhtirzm^Bn^mi^m<Dm 
10 1 mm. 

1 0 2. 1 0 3 

1 0 4 #:^-^7C^«:^W-t-^K14 ( I M) <7)#^B^B^i|i^#:^ ( a - S i M) 

10 4a m^B^^mi^^m im^mM^^mm) 

1 0 5 

106 mt»C<7)^B%g>5r^^j^ 
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10 7 Y~ Yj^mm. 

108 ^-hm^ 

1 0 9 c; >) 

110 -f-ir^-^l/fli-t 

111 'J 

112 -^7.^ 

1 1 3 >) 

1 1 4 LDDflJt 

1 1 5 V-X/Klx-r 

1 1 6 m^mwm 

1 1 7 • w,n. 

118 TFT (#*#:^^) 
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1] 



mm 



(A) 



104 



II H 0 |}- 



103 

-102 

-101 



(B) 




105 



104— 104a 



106 



(C) 




108 



(D) 




107 



^ 0 0 e 0 CI 0-"" 



(E) 




0 ^ 0 0 0 r 



113 



(F) 




.117 



(G) 




116 



118 
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[me] 



405 
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431 432 
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[HIS] 



(A) 



500 



505 
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-502 
"501 
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506 
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509 
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[1119] 



(A) 




60 v-xfiysaiHiis 

60a vT^KUvX^ 






60b / x^y'^T' 






60c V>:f'J><f\Bl^ 




. 62 . 

-r ^ • 
A, • 

-i: 

^S8. 












62a 

V" 
VJ 

v; 
>i 




62b 

C ' 

X : 

V" 

VJ ; 


62c : 

. ^ • ! 

. VJ 

- :• 




61 nmSP 





(B) 






63a v^^hUvX^ 






63b ^^v^(A) 






63c ^*>^(B) 






63d D/A=J>/<— ^ 






63e / ^^yy-^ 




: 65 • 


65a 

V" 
VJ 
-r 




65b ■ 

r - 

^ ! 

V" 

VJ 




65c 

VJ . 




64 iimflS 
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1 0] 



1.E-08 




(A) 



l.E-08 




(B) 
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[lai 2] 




-15 -10 -5 0 5 
Vg[V] 



10 15 




-15 -10 -5 0 5 
Vg[V] 



10 15 
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^ 1.E-08 
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[mi 4] 



<1 1 DS^ffi 



92 



(A) 









" 1^ 1^ t> ■-^•.^ ".^ "-^t.^ t^"- 






— ► <111> 
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